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ALABAMA DEPARTMENT OF ENVIRONMENTAL MANAGEMENT 

1. INTRODUCTION 

CERCLA Reassessment 
Courtaulds Fibers, Inc. Site 

Mobile County, Alabama 

Under authority of the Comprehensive Environmental Response, Compensation, and Liability 
Act of 1980 (CERCLA), the Superfund Amendments and Reauthorization Act of 1986 (SARA), 
and a cooperative agreement between the United States Environmental Protection Agency 
(EPA) and the Alabama Department of Environmental Management (ADEM), a Reassessment 
was conducted at Courtaulds Fibers, Inc. (the Site) in LeMoyne, Mobile County, Alabama. The 
assessment was to collect information concerning conditions at the Site sufficient to assess the 
threat posed to human health and the environment and determine the need for additional 
investigation under CERCLA. The investigation included a review of available file information, a 
comprehensive target survey, and off-site/on-site reconnaissance. 

2. SITE DESCRIPTION AND OPERATIONAL HISTORY 

2.1 Location 

The Site is at 12740 U.S. Highway 43 in LeMoyne, Mobile County, Alabama. The geographic 
coordinates of the Site are 30°57'40.00" north latitude and 88°0'50.00" west longitude 
(Attachment 1 ). The facility is about 2.3 miles northeast of the community of Axis, Alabama 
(Figure 1). 

The climate of Mobile County is characterized as temperate with hot summers, mild winters, and 
precipitation during all months of the year. The average annual rainfall for Mobile, Alabama is 
61 .89 inches, with a 24-hour maximum of 7.30 inches. The 2-year, 24-hour rainfall for this 
region of Alabama is 5.0 inches. The average annual temperature is 67.9°F, with an average 
summer temperature of 81 .8°F and average winter temperature of 53.4°F (References 1, 2). 

2.2 Site Description 

The Site is on about 665 acres in a rural/industrial area of north Mobile County, and is bounded 
on the north by Akzo Nobel (formerly the Stauffer Chemical Company Le Moyne plant), on the 
east by the Mobile River, on the south by DuPont Manufacturing, and on the west by Highway 
43. A fence surrounds the perimeter of the Site, and a 24-hour guard is stationed at the 
entrance to the property (Att 2). A wastewater treatment plant is east of the manufacturing 
building. Two sludge lagoons, each about 5.3 acres in size, are directly east of the wastewater 
treatment plant. A limited-waste landfill is north of the sludge lagoons and a non-hazardous 
waste landfill is about 1,500 feet west of the Mobile River (Ref 3, Fig 2). 

2.3 Operational History and Waste Characteristics 

Since 1952, the Site produced synthetic fibers via the viscose rayon process. Waste from this 
process was composed of sludge containing cellulose, sodium sulfate, sulfuric acid, carbon disulfide, 
zinc sulfate, and hydrogen disulfide. The sludge was initially placed in two lagoons east of the facility 
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and later in a landfill north of the lagoons. Under a NPDES permit, the Site also discharged various 
solvents, metals, and polynuclear aromatic hydrocarbons (PAHs) to the Mobile River, an unnamed 
tributary of Cold Creek, and an unnamed tributary of Carter Branch. According to the 1993 Sl , there 
have been two remedial investigations (RI) conducted in the area north of the Site. The first Rl was 
conducted at the former Stauffer facility in 1988, and contaminants associated with the viscose 
process used at the Courtaulds Fibers facility were detected in groundwater samples. During the 
second Rl in 1992, mercury was detected in the investigation of Cold Creek Swamp to the north. 
There was no known association between mercury and the processes used at the Site; however, 
mercury was one of the Site's NPDES-regulated parameters and was found in on-site samples 
collected during the Rl. When the Site was active, air monitoring showed discharges of carbon 
disulfate and hydrogen sulfide; these discharges originated from the spinning lines of the viscose 
process (Ref 3). 

There are two CERCLA sites in the vicinity of the Courtaulds Fibers Site; both were previously owned 
and operated by the Stauffer Chemical Company. The Akzo Nobel property to the north of the Site 
was the former Stauffer Le Moyne Plant, which has been in operation since 1953 and manufactures 
various inorganic chemicals. Directly north of the Le Moyne Plant is the former Stauffer Cold Creek 
Plant, which began manufacturing agricultural chemicals in 1966 and is currently owned by Syngenta 
Crop Protection (Ref 4, Fig 3). The Stauffer sites were added to the CERCLA National Priorities List 
in 1983 based on data collected during a 1982 investigation by U.S. EPA and the Alabama 
Department of Public Health. The 1988 and 1992 Rls found that past waste disposal practices at the 
former Stauffer plants resulted in the contamination of soils with thiocarbamates and thiocyanate; the 
groundwater with carbon tetrachloride, carbon disulfide, and thiocarbamates; and Cold Creek Swamp 
sediments and fish species with mercury. The sites were divided into three Operable Units (OU) to 
manage the remediation of contaminated groundwater (OU-1 ), solid waste management units (OU-2), 
and Cold Creek Swamp (OU-3) (Ref 5). The Record of Decision (ROD) for OU-1 was issued in 1989 
and detailed the modification of existing extraction and monitoring wells, as well as the expansion of 
extraction and monitoring systems. Groundwater extraction and monitoring activities for OU-1 are still 
being conducted at this time, and the Five-Year Reviews conducted in 1999 and 2005 confirmed that 
the activities continue to be protective of human health and the environment. The ROD for OU-2 was 
issued in 1995 and detailed the construction of a soil flushing system to accelerate the movement of 
cyanide and thiocyanate from the subsurface into the groundwater where the contaminants can be 
remediated by the OU-1 extraction and treatment system. In 1999, the ROD for OU-2 was expanded 
to include the excavation and off-site disposal of contaminated soils in the Old Neutralization Pond. 
The ROD for OU-3 was issued in 1993 and detailed the excavation of contaminated soil from the 
Transition Zone area of Cold Creek Swamp and the disposal of soil in the Upper Arm Zone. In 2008, 
EPA issued a Proposed Plan to amend the OU-3 ROD to include the installation of an in-situ capping 
technology within the Upper Arm Zone to reduce wetland destruction and prevent mobilization of 
sediment contamination; the amended ROD for OU-3 was finalized in 2010 (Ref 6, 7). 

During the 1993 Sl at the Site, surface soil, subsurface soil, sediment, and groundwater samples 
collected on-site contained elevated concentrations of inorganic contaminants. Contaminants 
associated with the viscose process (zinc, sulfide, and sulfate) were detected at elevated 
concentrations in six soil samples, two sediment samples, and four groundwater samples. Arsenic, 
copper, chromium, lead, mercury, vanadium, phthalates, Aroclor 1260, and PAHs were also detected 
in soil samples at elevated concentrations throughout the Site. Sediment samples collected from the 
sludge lagoons contained barium, cadmium, chromium, cobalt, copper, lead, manganese, mercury, 
nickel , and toluene. According to the 1993 Sl , the areas of greatest contamination were the sludge 
lagoons and non-hazardous waste landfill (Ref 3). 
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In 1998, Akzo Nobel N.V. purchased Courtaulds Fibers Inc. and the company was split into Acordis 
Cellulosic Fibers Inc. and Tencellnc., the latter of which operated on the west side of the Norfolk 
Southern railroad line and east of Highway 43. In 1999, CVC Capital Partners completed a buyout of 
Acordis and Tencel from Akzo Nobel N.V. ; Acordis Cellulosic Fibers Inc. and Tencellnc. became 
separate corporations, but both remained wholly-owned subsidiaries of Acordis U.S. Holding, Inc. 
(Ref 8). In 2001 , Acord is Cellulosic Fibers Inc. ceased operations; the Tencellnc. plant continues to 
operate under new ownership as Lenzing Fibers Inc (Ref 9, 10). 

In 2003, the Industrial Development Authority of Mobile County assumed ownership of the Site and 
contracted Environmental Strategies Corporation to prepare and submit a Voluntary Cleanup Plan to 
ADEM for participation in the Brownfield Redevelopment and Voluntary Cleanup Program. In 2004, 
ADEM approved the revised Voluntary Cleanup Plan (Ref 11 , 12). In the plan, three areas were 
identified that warranted voluntary remediation: the fuel oil tanks, above-ground diesel tanks, and the 
hydraulic press areas. The plan also contained a proposal to conduct soil removal and restoration of 
the former non-hazardous landfill , closure of the sludge lagoons and decant sump, closure of the 
flume tunnel and basement area, quarterly groundwater monitoring of selected wells, and the 
abandonment of selected groundwater monitoring and production wells (Ref 13). 

In 2008, WSP Environment & Energy prepared and submitted a Risk Management Plan (RMP) for 
the Site. The purpose of the RMP was to identify what additional corrective actions, if any, would 
need to be implemented at the Site. The RMP summarizes the remedial activities that have taken 
place at the Site in accordance with the approved Voluntary Cleanup Plan. Potential soil source 
areas have been fully characterized and remediated, and ADEM has subsequently recommended No 
Further Action for these areas. The RMP did not evaluate the surface water pathway because 
groundwater monitoring of the Site indicated that groundwater contamination was not reaching the 
Mobile River. Groundwater monitoring at the Site began during the fourth quarter of 2004 and 
continued until the third quarter of 2007. During the last four groundwater sampling events, Volatile 
Organic Compounds (VOCs) including carbon tetrachloride, TCE, and PCE were detected in several 
monitoring wells along the southern property boundary at concentrations above State and Federal 
screening values. Because these specific compounds were not historically used in processes at the 
Site, it is possible that groundwater contamination may have migrated to the Site from off-site sources 
(Ref 9) . In 2010, ADEM reviewed and approved the RMP, which had been revised to include a more 
detailed assessment of the former septic tank area (Ref 14). 

In June 2011 , Mobile County granted an environmental covenant on the property to limit future 
activities at the Site that might disturb contaminated areas. Under the terms of the covenant, the 
property was restricted to industrial use only, and the extraction/utilization of groundwater underlying 
the property was prohibited. The covenant restricted any activities such as grading, excavating, and 
mining, which would disturb the land around the sludge lagoons, non-hazardous landfill, and septic 
tank area (Ref 15). In July 2011 , ADEM determined that the Voluntary Cleanup Plan had been 
successfully executed, and a Conditional Letter of Concurrence was issued for the Site (Ref 16). 

3. GROUNDWATER PATHWAY 

3.1 Hydrogeologic Setting 

Geologic units that outcrop in Mobile County are of sedimentary origin and include deposits in 
the Miocene, Pliocene, Pleistocene, and Holocene Series. The units consist of materials that 
range from clay, silt, sand, and gravel to occasional sandstone and limestone layers. 
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The formations dip to the southwest towards the coast with a dip of about 40 feet per mile. 
Although faults and folds exist at depth in the county, no faults or folds exist near the surface at 
or near the Site. 

The oldest unit exposed in Mobile County is the undifferentiated Miocene which is exposed in 
the Southern Pine Hills. The unit consists of marine and estuarine sediments of laminated to 
thinly-bedded clays, sands, and clayey sands. The sands range from fine to coarse-grained; 
generally the sediments are light colored to mottled. 

The Pliocene-Pleistocene age Citronelle Formation overlies the undifferentiated Miocene in 
Mobile County. The Citronelle outcrops in the Southern Pine Hills caps many of the hills, ridges, 
and plateaus in the Pine Hills. The Citronelle Formation consists of clay, clayey sands, and 
sand with gravel mixed with the sands. In contrast to the underlying Miocene sediments, the 
Citronelle sediments generally vary in color from brown, red, to orange due to the high iron 
content. 

Along the southern and eastern portions of Mobile County, relatively flat Pleistocene terraces 
occur. These terraces consist of marine, estuarine, and alluvial deposits. These terraces which 
are situated in the Coastal Lowlands rest on the undifferentiated Miocene sediments. The 
sediments found within the terraces range from very fine to coarse-grained sand, gravel, and 
clay; some silt occurs in these areas. The alluvial terraces in the vicinity of the site range to a 
depth of about 50 feet or more. The base of the deposits generally consists of coarse-grained 
sand with pea gravel. The upper 15 to 20 feet of the deposits consist of clay or sandy clay. 

Holocene alluvium consisting of clay, silt, sand, and some gravel and organic material occurs 
along streams, rivers, and other drainage and water areas. Depths vary from over 100 feet in 
the Mobile-Tensaw Delta to a few feet in smaller drainage ways. 

The Site is situated on two different Pleistocene terraces which slope to the south and east. 
The highest terrace is at an elevation of about 30 to 40 feet National Geodetic Vertical Datum 
(NGVD) and extends from the base of the Pine Hills about 2.5 miles to the west to within .75 
miles from the Mobile River. The lowest terrace extends from the above terrace to the river. 
Elevation of the lower terrace is between 18 and 24 feet NGVD. Both terraces consist of a top 
stratum layer of 15 to 20 feet of clay and sandy clay which overlies substratum sand with gravel 
to the undifferentiated Miocene. 

The major aquifers in the area are the Pliocene-Miocene aquifer and the alluvial-coastal aquifer. 
Although units in each aquifer are lithologically different, they are hydraulically connected. They 
respond to stresses as a single aquifer. Wells developed in the aquifer will yield between .5 
Mgal per day to 2 Mgal per day depending on which geologic unit is developed as a source. 
Iron in excess of .3 mg/L occurs in areas. Generally the water is soft and low in dissolved 
solids. 

The groundwater flow in Mobile County is generally to the south with some flow off the Pine Hills 
eastward towards the delta and bay. 

Groundwater flow in the area of the Site is generally to the south and southeast. Surface water 
flow in the area of the site is similar to the groundwater flow (Ref 17). 
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3.2 Groundwater Targets 

There are three public water wells and five industrial water wells within a 4-mile radius of the 
Site. The public water wells are operated by the Le Mayne Water System, Inc. (LMS) and are 
between three to four miles from the Site. LMS is exclusively supplied by groundwater pumped 
by the three wells, serving a total population of 3,360. There are no other water systems in the 
area that purchase drinking water from LMS. A well-head protection area for LMS is three miles 
southwest of the Site (Ref 18, Fig. 4). 

Three industrial water wells are operated by U.S. Amines to the north and are between one to 
two miles from the Site. A shallow well is used by U.S. Amines to supply drinking water to about 
10 workers in the front office. The other two wells are screened deeper and provide drinking 
and process water to the main facility and its 40 workers. Water from all three wells is sent 
through a treatment system prior to being used for drinking and other purposes (Ref 18). 

Two industrial water wells were previously operated by Syngenta Crop Protection, Inc. to the 
north and are between one to two miles from the Site. The facility closed in 2010 and the wells 
are not currently in use (Ref 18, 19). 

Private well use has been previously documented in the area; the 1993 Sl reported that the 
nearest household with a private well was about 5,000 feet west of the sludge lagoons. The 
2008 Risk Management Plan did not identify any private wells in the vicinity of the Site 
(Ref 3, 9). 

3.3 Groundwater Conclusions 

The nearest active drinking water wells are operated by U.S. Amines and are about 1. 75 miles to the 
northwest of the Site. Public water wells operated by the Le Mayne Water System are about 3.15 
miles to the southwest of the Site. Private well use has been previously documented in the area, but 
current use of private wells is not expected in the immediate area surrounding the Site. 
Groundwater contamination has been documented on-site as recently as 2007, and there is an 
environmental covenant restricting the use of groundwater at the Site. Remedial activities at the 
Stauffer Chemical sites to the north may have an effect on groundwater movement and contaminant 
concentrations at the Site. According to recent Five-Year Reviews conducted by EPA, groundwater 
extraction and treatment systems currently operating at OU-1 to the north have been effective in the 
protection of human health and the environment. Because groundwater flow in the area is generally 
to the south and east, there is minimal risk of groundwater contaminants migrating southwest towards 
public drinking water wells. Groundwater extraction activities at OU-1 to the north have the potential 
to affect groundwater movement in the area, which may represent a risk for on-site contaminants to 
migrate north towards industrial drinking water wells. 

4. SURFACE WATER PATHWAY 

4.1 Hydrologic Setting 

The Site is on the surface of the Coastal Lowlands on two Pleistocene Terrace surfaces. The 
highest surface varies in elevation from 30 to 50 feet NGVD; the lowest surface varies in 
elevation from 6 to 25 feet NGVD. The Mobile River Delta is to the east and the Southern Pine 
Hills are to the west. The surface slopes to the east to the Mobile River and south towards 
Mobile. Surface water flow in the area of the Site is to the south and southeast (Ref 17). 
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The 1993 Sl indicated that surface water runoff from the Site drains in all four directions to areas 
of lower elevation. According to the Sl , surface water drains to the south of the Site into an 
unnamed intermittent creek that flows into Carter Branch. Carter Branch flows east for about 
three miles through an area of wetlands before converging with the Mobile River. According to 
the Sl , surface water drains to another unnamed intermittent creek to the north of the Site. This 
unnamed creek flows north for about two miles to Cold Creek, which flows east through a 
wetland area for two miles before entering the Mobile River (Ref 3). 

The probable point of entry (PPE) for the 15-mile surface water pathway is at the convergence 
of northern terminus of Carter Branch with a wetland area to the southeast of the Site; this 
represents the farthest downstream PPE. Topographical maps of the area confirm that 
elevation slopes to the south and east of the Site towards the Mobile River, as well as to the 
north towards Cold Creek (Att. 1). 

4.2 Surface Water Targets 

There are no public water supply intakes along the 15-mile surface water pathway (Att 1 ). Mobile 
River from its mouth to Spanish River has a use classification of Limited Warmwater Fishery. Cold 
Creek from the Mobile River to the Dam 1.5 miles west of U.S. Highway 43 has a use classification of 
Fish and Wildlife (Ref 20). 

There are several threatened/endangered species in Mobile County that may be found along the 15-
mile surface water pathway: Wood Stork, Mycteria americana (endangered); Gulf Sturgeon, 
Acipenser oxyrinchus desotoi (threatened); Alabama Red-belly Turtle, Pseudemys a/abamensis 
(endangered); Eastern Indigo Snake, Orymarchon corais couperi (threatened); Gopher Tortoise, 
Gopherus polyphemus (threatened) (Ref 21). Along the surface water pathway are 28.29 miles of 
wetland frontage (Fig 5). 

Mobile River at River Mile 31 .0 at Bucks, Alabama has a mean annual flow rate of 24,740 cubic 
feet per second for Water Years 2003-2010. USGS discharge data for the Mobile River at River 
Mile 31 .0 at Bucks, Alabama are collected from gauging station 02470629, at 31 °00'56" north 
latitude, 88°01'15" west longitude (Ref 22). The Site is above the 500-year floodplain (Fig 6). 

4.3. Surface Water Conclusions 

There are no public water supply intakes along the 15-mile surface water pathway; therefore, 
the Site poses a minimal risk to public drinking water resources via the surface water pathway. 
During the 1992 Rl , mercury was detected in sediments and fish tissue samples from Cold 
Creek Swamp to the north of the Site. Although there was no known association between 
mercury and the process used at the Site, mercury was one of the Site's NPDES-regulated 
parameters and was found in on-site samples collected during the Rl. Samples collected during 
the 1993 Sl indicated the presence of contaminants in soils, sediments, and groundwater on
site, which represents a potential for release to the surface water pathway via overland 
drainage. Mobile River and Cold Creek have use classifications of Limited Warmwater Fishery 
and Fish and Wildl ife, respectively; therefore, there is a potential risk to human health through 
the consumption of potentially-contaminated fish. 

According to the 2008 RMP, potential soil source areas were fully characterized and remediated 
and ADEM subsequently recommended No Further Action for the areas. An environmental 
covenant for the Site restricts any activities such as grading, excavating, and mining that would 
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disturb the land around these potential soil source areas. If left undisturbed, these areas 
represent a minimal risk of off-site contaminant migration via surface water runoff. 

5. SOIL EXPOSURE AND AIR PATHWAYS 

5.1 Physical Conditions 

The Natural Resources Conservation Service (NRCS) has identified three soil types in the 
vicinity of the Site: lzagora-Annemaine association, lzagora- Bethera association and Dorovan
Levy association soils. lzagora-Annemaine and lzagora-Bethera soils form the terrace surfaces 
from the Southern Pine Hills to the Mobile River. Dorovan-Levy soils form the Delta deposits 
along the west side of the Mobile River and in the Delta east of the Mobile River. 

The terrace soils (lzagora-Annemaine and lzagora -Bethera) are moderately well drained. The 
soils vary from clays to silty sand. The soil pH varies from 4.5 to 5.5. The soils perk slowly and 
have permeabilities from 0.6 to 2.0 inches per hour. 

Delta soils (Dorovan-Levy) are very poorly drained. The soils are generally clays, silts, or muck. 
Permeabilities are slow from .06 to 0.2 inches per hour. The soil pH varies from 3.6 to 5.5 (Ref 
17). 

5.2 Soil and Air Targets 

The 2010 US Census states that the average household size for Mobile County is 2.61 persons 
per household with population density of 335.9 persons per square mile (Ref 21). The 
estimated total population in the 4-mile radius of the Site is 1,790 (Att 1 ). The population 
distribution is summarized in the table below: 

Table 1 
CERCLA Reassessment 

Courtaulds Fibers, Inc. Site 
Mobile County, Alabama 

Demographic Data 
4-mile Radius 

Distance From Site (miles) Population 

0.00-0.25 0 

0.25-0.50 0 

0.50-1 .0 8 

1.0-2.0 276 

2.0-3.0 843 

3.0-4.0 663 

Total Population 1,790 

There are no schools or daycare centers within 200 feet of the Site. There are several 
residences on the west side of Highway 43 that are not within 200 feet of Site boundaries (Ref 
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24). A fence surrounds the perimeter of the Site, and a 24-hour guard is stationed at the 
entrance to the property (Att 2, Fig 1). 

5.3 Soil Exposure and Air Pathway Conclusions 

There are no schools, daycare centers, or residences with 200 feet of the Site. A fence surrounds the 
perimeter of the Site, and a 24-hour guard is stationed at the entrance to the property. Waste from 
the viscose process was composed of sludge containing cellulose, sodium sulfate, sulfuric acid, 
carbon disulfide, zinc sulfate, and hydrogen disulfide. The sludge was initially placed in two lagoons 
east of the facility and later in a landfill north of the lagoons. Sediment samples collected from the 
sludge lagoons during the 1993 Sl indicated the presence of metal and VOC contamination. During 
the 1993 Sl , surface and subsurface soil samples collected from several locations throughout the Site 
also revealed the presence of metal and organic contaminants. 

In the Voluntary Cleanup Plan, three areas were identified that warranted voluntary remediation: the 
fuel oil tanks, above-ground diesel tanks, and the hydraulic press areas. In addition, the plan 
contained a proposal to conduct soil removal and restoration of the former non-hazardous landfill, 
closure of the sludge lagoons and decant sump, and closure of the flume tunnel and basement area. 
The 2008 RMP summarizes the remedial activities that have taken place at the Site in accordance 
with the approved Voluntary Cleanup Plan. Potential soil source areas were fully characterized and 
remediated, and ADEM subsequently recommended No Further Action for these areas. An 
environmental covenant for the Site restricts any activities such as grading, excavating, and mining 
that would disturb the land around these potential soil source areas. At this time, these areas 
represent a minimal risk of soil exposure or air pathway migration. 

6. SUMMARY AND CONCLUSIONS 

Since 1952, the Site operated as a synthetic fiber facility, producing synthetic fibers via the 
viscose rayon process. Waste from this process was composed of sludge containing cellulose, 
sodium sulfate, sulfuric acid, carbon disulfide, zinc sulfate, and hydrogen disulfide. The sludge 
was initially placed in two lagoons located east of the facility and later in a landfill north of the 
lagoons. Sediment samples collected from the sludge lagoons during the 1993 Sl showed the 
presence of metal and VOC contamination. During the 1993 Sl , surface and subsurface soil 
samples collected from several locations throughout the Site also revealed the presence of 
metal and organic contaminants. The 2003 Voluntary Cleanup Plan submitted to ADEM 
proposed to conduct soil removal and restoration in the former non-hazardous landfill and to 
close the sludge lagoons, decant sump, and other areas of concern. After the plan was 
implemented, ADEM recommended No Further Action for these areas. An environmental 
covenant for the Site restricts any activities such as grading, excavating, and mining that would 
disturb the land around these potential soil source areas. At this time, these areas represent a 
minimal risk for soil exposure and/or air pathway migration. If left undisturbed, these areas also 
represent a minimal risk of off-site contaminant migration via surface water runoff. Because 
there are no public water intakes along the surface water pathway, the Site poses a minimal risk 
to public health through drinking water resources. During the 1992 Rl, mercury was detected in 
sediment and fish tissue samples from Cold Creek Swamp to the north of the Site. Mobile River 
and Cold Creek have use classifications of Limited Warmwater Fishery and Fish and Wildlife, 
respectively; therefore, there may be a risk to human health through consumption of potentially
contaminated fish. 
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The nearest active drinking water wells are operated by U.S. Amines and are about 1. 75 miles to the 
northwest of the Site. Public water wells operated by the Le Moyne Water System are about 3.15 
miles to the southwest of the Site. Private well use has been previously documented in the area, but 
current private well usage is not expected in the immediate area surrounding the Site. Groundwater 
contamination has been documented on-site as recently as 2007, and there is an environmental 
covenant restricting the use of groundwater at the Site. Because groundwater flow in the area is 
generally to the south and east, there is minimal risk of groundwater contaminants migrating 
southwest towards public drinking water wells. Groundwater extraction activities at OU-1 to the north 
have the potential to affect groundwater movement in the area, which may represent a risk for on-site 
contaminants to migrate north towards industrial drinking water wells. 

At this time, the Site is being properly managed under ADEM's Voluntary Cleanup Program. In 
July 2011 , ADEM determined that the requirements of Voluntary Cleanup Plan had been 
successfully executed, and a Conditional Letter of Concurrence was issued for the Site. At this 
time, ADEM recommends that No Further Action be taken at the Site under CERCLA. 
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MOBILE, ALABAMA 
Period of Record General Climate Summary - Temperature 

From Year=1930 To Year=1965 

Station:(015483) MOBILE 
Averages Daily Extremes l 

I ~~~~~s II Daily Extremes II Monthly Extremes II re:~. II Tr:::~. I 

BIMin.IIMeaniiHigh~~~Low~~~H~eh=tiiYeariiL~;:tiiYearll :o=F 113~=F 113~=F II ~; I 

0080~£:d 0~£:d[JD8DID~ysi[D~ys[[n~ys[[n~ys[ 
1
r--Jan-uar-y--.ll6o.9ll43.5ll 52.2[]~1 ll /1949l01 24/1963ll 65.2l[}Q]I 39.6[}Q][Q]~[J][Q] 
February ll63.6ll46.oll 54.8[~]1 28/1948[BJI 03/195tll 63.9[~]1 43.9[~[2][2][}][2] 
March ll68.4ll5o.9ll 59.7IC2Qll 30/1946[~i]l 10/193211 67.3[~1 53.1[]Ql[Q][Q]01][Q] 
April ll75.9ll58.8ll 67.3IC2Qll 291194311 3311 13/194oll 71.5[~1 63.4[~Q][Q][Q][Q][Q] 

May ll83.4ll66.6ll 74.9[}~]1 31/19511[£]1 04/195411 78.311 3311 70.7[~i][TI[Q][Q][Q] 
June ll89.olln.6ll 80.8ll .1o2ll 20/1936[~2]1 02/195611 83.7l[J]I 78.1[]!jll4.4I[Q][Q][Q] 
July ll9o.4ll74.3ll 82.3[l~l 11 /193ol[gl 23/194711 85.tl[gl 80.5[JQ][!2][Q][Q][Q] 

August ll9o.7ll74.Ill 82.4[IQTII 05/1947[~Qll 28/195211 86.o[J]I 79.6[J]I2o.o[Q;Q][Q][Q] 
1Septemberll86.5ll7o.2ll 78.4[~1 11 /1954[}2]1 28/194211 82.6[]]1 75.7ll 43l0J[Q][Q][Q] 
I October ll79.2ll59.9ll 69.6[~1 08/1941[]]1 30/195211 75.7[:±!]1 62.7I[J]01J[Q][Q][Q] 
INovemberll68.6ll49.7ll 59.2[~1 03/1935[B]l 25/1950ll 64.9l[JJJI 54.2[~[Q][Q][!][Q] 
Decemberl@]l44.5ll 53.3[]QJI 10/1943[JJJI 13/1962ll 61.4[]~1 44.9ll 63l[Q][Q][J][Q] 

Annual ll76.6ll59.3ll 67.9lc:I.Q]I 19300711101 19630124ll 69.7102]1 65.7l0Qll67.4l~@][Q] 

Winter ll62.2ll44.7ll 53.4l~l 19490111101 19630124ll 60.9ll 32ll 47.4[~[2]~~[2] 
Spring ll75.9ll58.8ll 67.31[2211 19510531l[Ji]l 1932031011 71.31~1 63.6[]]1 3.51[2]01][2] 

Summer ll9o.oll73.6[~}]CI.Q]I 19300711102]1 1956060211 83.6[}!]1 80.3[}!]1 53.6I[Q][Q][Q] 
Fall IC2DJ0~[22]1 195409111~1 1950112511 72.8I[JJJI 65.1I~[JQ][Q][!][Q] 

Table updated on Jan 17, 
For monthly and annual means, thresholds, and sums: 

Months with 5 or more missing days are not considered 
Years with I or more missing months are not considered 

Seasons are climatological not calendar seasons 
Winter = Dec., Jan., and Feb. Spring = Mar., Apr., and May 
Summer = Jun., Jul., and Aug. Fall = Sep., Oct., and Nov. 

Southeast Regional Climate Center, SERCC sta ff 



MOBILE, ALABAMA 
Period of Record General Climate Summary - Precipitation 

I From Year=1930 To Year=1965 

I Station:(O 15483) MOBILE 
I Averages Daily Extremes 

I Precipitation II Total Snowfall 

BBBBBII DayMax.~~~~GBBBB 
GGDGDB dMyyyy ~~~~GtJD m. - m. - m. yyyy%mdd Days Days Days Days m. m. -

I January II 4.74llt4.59[}~~CEJI5.26II o2/1936IDDDDo;QJ[J]~ 
I February 1[±]]1 7.501~1 0.94[]2]13.0511 o6/1955IDDDDo;QJ[J]~ 

I March II 6.44l l t4.98l~l 1.3411 63116.4111 o5/1935IDDDDo;QJ[J]CEJ 
I April II 5.7ol l 14.8ol~l o.ni0Qll6.65ll o5/t957IDDDDo;QJ[Q]OQJ 
I May II 4.381~02]1 o.4ol~l4.7tll t9/1932IDDDDo;QJ[Q]OQJ 

I June 1~113.071~1 o.5610Qll5.3511 22/t942[JQJDDDo;QJ[Q]OQJ 
I July II 8.o8llt8.35ID2J[JJ]02JI5.2711 t6/1931lc:BJLDJDDo;QJ[Q]OQJ 
I August II 5.26ll12.ooi[]Q]I o .781~13.73ll 3o/t95oiLDJDDDo;QJ[Q]OQJ 
lseptemberll 5.46llt5.2oi02JI 0.37[]l]l7.3oll ol /t932IDDDDo;QJ[Q]OQJ 
I October II 3.371118 .651~1 o.ool0]15.7711 t7/1937IDDDDo;QJ[Q]OQJ 
INovemberll 3.441112.09~~~02]14. 5311 o7/t943IDJDDDo;QJ[Q]OQJ 
Decemberl~lt3.931[3][]]2]~16.04ll o4/l955IDDDDo;QJ[Q]OQJ 

Annual ll6t .89lls4.5oi02JI33 .49ICEJI7 .Joll 1932090 tl[ill~~[JQ]OJJ[J][E] 
Winter llt4.0III23.60IOilll 7.93I[J2ll6.04ll 195512041[]2][JQ]C]00JJ[J]~ 
Spring llt6.52II35.20I02JIT±TID]J6.65II 19570405I[B~[J]0o;Q][J][Ej 

Summer llt9.09II32.65102J[2lf]OQJI5.35II l9420622[~~LGJDJD]][Q]OQ] 
Fall llt2.27ll24 .6oi02JCill~l7.3oll t932o9o 1 I[JQ]~DDo;QJ[Q]OQJ 

Table updated on Jan 17, 
For monthly and annual means, thresholds, and sums: 

Months with 5 or more missing days are not considered 
Years with 1 or more missing months are not considered 

Seasons are climatological not calendar seasons 
Winter = Dec., Jan., and Feb. Spring= Mar., Apr., and May 
Summer = Jun., Jul. , and Aug. Fall = Sep., Oct., and Nov. 

Southeast Regional Climate Center, SERCC Webmaster 
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lNTRUlJ UCTIUN 
lU.Lol'ical ruicw 

UuLII ~al.tuul. 1 ~5a , ..:..:.ooomic and ent:;muriu" dc.ign r.:quu inv rt.m
laU fraquancy dal.& wu bued l&l"(ely on Yaro.U'a papu Ill wbich 
con&.a1n1 a tent• o( .:enerali&e.d mape for 10..-cral comlliu•Liooa of 
dun1.1ona ud ru.urn ~iN. Yaraell'• mapa are bu.ed on d•t.a 
hom abou&. 300 int.-ordec W .. Uusr Huroeu ua.Liooa wbaeh maiu· 
t.aineJ cumplet.e reounliu&·,•&c r.oonle. ln l&•o, aboul. 6 yean 
ah.c.r Y a.ru~'• p~apcr wu publi..-hcd, a bydrol~c neLwork of rtcOrd· 
1111 i•&a~ .... ioaLall.d Lo aupp&.wauL bol.h \.b~t Wta\.bu Bureau 
rewrdm1 ¥-¥• •. ml W• rel•Liv.ly l~U¥.,. uwnber o( ouorecordin1 

1a1a . Tb. ..wJiUonal reconlinc K&&• hue a~.&b.eqtMDU1 iucreuecl 
\.h• atuuwd. of ai\OCi.-duraL.ion dat.a by • fac:&.oc ol20. 

WuLhat DW"'MU Tdaieal Peper No. 14, l)atY I and U {2), pr6-
pt~red htr ~ CorJ* of Efllinee.n in ooooacUon wiUl tb.ir milit.ary 
conak""uc&.&on pro~, conWned Lho tint. at.udiu co•atinK u U• 

L&ndrd lt.R& which uplotL.Id &h. b7Wo1o&io oet.work daLa. Tbe 
ruulta of \.h.w work tbow..d Lb.a impor1.&l1e» ul \.be addiLioaal daL& in 
detiuinc Lb. •hut\.od.uraloiuu nini.U frequaocy r~w• in Lba1nou.n· 
L&inoul reaPuna uf L~• w.L. In Ol&JlJ in.L&uc., &.h. diU'CIUOCI 
b.Lwc.en Tcc.\nicd Jla]Hr No. 14 and Y&m.U "acb • fau~ur uf lhrH, 
with 'h•lorwu K"'"anlly L.iPI' laf(:ll". Rela.UonWp. d. .. lop.d aad 
kROwledp &ain.d rrom ..u.. •tl&di .. in Lba Uni~ St.ac... .. .,.. Lhul 
WMld Lo prep.ra .UUilar raporLI for ~h• cout.al rq:ioua of NorUI 
Arrica (J) am! .... raJ Atc.Wc re,pona (41 when ncorclinc:-&ac• d&4.& 
wrr~ l.ckit4J. 

Cwv-raLion be'waan t.ba Weat.hu Uureau and LIUI SoLI t!ontena~ 
t10n SuTict ~,an in I Ul lot d~ putJH*41 of ddl nllll( U1e depth· 
a re-.-dunLiou· lrequenc.y racima in Lha Uni'ed Sta'•· Tte.l.eu'.cca.l 
Pap,, No. U (5}, wb.ic.h wu ).NLIUy a by·J.N"Oduc&. of praviu"' work 
pcrformad for Lb... Corpe ol Ena:mHtll, wu Lb. &n~t. JMI* publ.ahed 
unc.lar \.lw •pon.orsbip of Lha Soil Cotl6ervaLioo Sa.rvloe. 'l'bit papv 
c:onL&ma a..,.; .. of rainfall in&.an.ti\y-duraL.ion-lr.q~oMt~ .. y C.W"V• fur 
100 flnt-order W .. t.hcr Butut.& •t.ac.loua. Tbia ••• lollowad b1 
Ttc.hicol Jlapu N o. U 16), which 11 an upa1...0n of Tcc:b'~Col Paper 
No. 14 t.o kHI&ct reLuro perii.Mb and dura&.iona. Nul. Lob. ~tubli.abed 
were LbaJi.n piU'La ol \he T"bi.col PApu No .IO Mritlll {7}, which co .. r 
t.lw rrJiun ... \.of eo• W. lndudad in Lhia Hri• &re aeuonal vana.
uon on a fr..quency bu .. and ar.,....dcpt.b c""tll ao U11t lob• poin" 
fr~quc.nq Taluea can be traullorrued \.o IIIJ'eal lrequ.ucy. Exc.pl. 
for t.h.a ~ioa ba"wee.n oo• W. and 10~· W., Lb. couucuoua United 
SLa'-&a hu bet:n conred by 111enanlised rainfall lnq11aocy nudiN 
.,...!Jared by \h. WMt.btu" Bureau eiuc. 1\IN . 

Gwcnl •p~•cb 

T he approach followed iu LUa pr..al. aLudy a. baaically UlaL 
ut.dir.ed in (61 &nd 171. ln LbeM raferonc.ea, 1impWied duraWoo and 
re.Lum-1~od ulaLionahipe and .... raJ key Ulapa Will UMd 1.0 deW· 
mine .ddil.i.onal ccunbWat.ioo• ol rat.urn period. and du.n.Liona. Jn 

RAINFAlL FREQUENCY ATLAS OF THE UNITED STATES 

for Durations fi·om 30 l\Iinutes to 24 How·s and Retw·u Periods 

from l to 100 Yeare 
DA YlD At. HERSUFIELD 

Lb11 u udy, lc.;u.r k•Y mt.J.Iii ~rovic.lcd lb• bt..t.~.c data. for !.haM ~wo 

nl•Liooahlpa wlucb wua pro.:raw.uh•d Lu permJl, W&ita.l c:omput.er 
oomp11LaLion~ for a UOO-pcnc" p1d oa eacb ot 4~ t.ddii.Wual mapa. 

l'AllT It ANALYSES 

Uaalc data 

1~pu of ciala.-Tbe daLa uaed in thJaatudy an d1viJW inLO t.hru 
c.l~uriu. F'Lnl, Lbua ate Lbe recordin;·K&&• daL& trow tb.a ~D&· 
n oonl 6nt-otdcr Wea.~u Bureau aL&Lion~. Tbara an 200 auch 
elaLione witb nc:OI'da ~nc cnout:b 1.o proYide adaqua&.e r.aWLI wiLhin 
\.ba ra.nca of rel.w"n pwiodl ol !.hit p.per. Tbe.e cla.ta ..,.. for t.h. 
•minut. p&nad con&.alnin~; Lb.a tau.&.i.mwu raiai..U. &oond, \bara 
are Lbe reconlin&-&•1• data of lb. hydroW.:io uet.work which are 
pubtiahed (Ol' dodi;.-W' ialarnll. Th .. data war. prOCIIIMid for 
\he 2• conaecut.in clodl-bour intern&. ooo~inc Ua mu.Un.um 
rainJa.ll-ooL calcnda.r-day. Finally, &hera ie \he v•y l&r(lll uaouu\. 
Q( ooorac:ocdi»c"K&I' daL& w1Lh ot.e.rnLlo1~ mada onC"A dailr. u .. 
wu miMi• o( &la .. c.laL& Lo balp ddioa both lha 2j..bour raiui.U 
ftJiJat 1nd &110 Lhelhor\M duraLioo ,..;.m.... t.broU&b applica.tio~M of 
... pirical rtl& ... nahipo. 

&olio• dGI.cl.- Tbe eou.ru~ of dat.a ara lDdieat.J io Lallie 1. Tbe 
daL& from lobe 200 lobc·reconl WtatLar Bl.II"MY aL&Llona war• v.Md 1.o 

da•elop moe!. of Lherelal.ion.ttuptwbich will be d~~Cribed lal«. Lon& 
rKOnlt from mora Lban 1000 ew.Lioua w~n .walyud w de.ti.ne Ul. 
rWal..ionUUpt for Lbervar fraquaoci11 {lt\urn pe.rioda), and •&aLi.aUa 
from •bod ~Mol c.be reCOI'd fJ"'ru abou' 6000 aLation• werrt u-.d 
.. an aid in de.fi.nina &bt rqional paLLero lot UN 2·1&&1" ra\Um pariotl. 
Sucnll.bouuod addit.ionalaLeloione ware couid.....d bul. 1104 ploU.•d. 
wherel.bA tL&I.ioo deatii.JWU 1djud&ed Coo ba &d.ctu•La. 

/'.n..l •"" """" t/ .-ni.- Tb• nonrooonliiiJ ohor'-ruord da>& 
wer• oompiled for U.. !Jeriod laJI- 1957 ud tooc~d d.aL& from 
\ba culicMo ru.r ut.ilabla Lbrouc.b I 061. Tba ncocdinc·cac• daY 
cover IAe period llt0-189. DaL& fnND Lb. IO"M:•riCOrd w .. lh., 
Hureau al.aLiooa wert pJ"'C..IIed 0LroU¥b 1&5&. No reoord. ol lMa 
Lha.Jt & .. JMn .... uaed Lo Ull.m&l.l Lbt 2·yut 't'alU.. 

JO·fiU • • W 2'·111.. •• • • •• • • • • • • • •• .. ,e, ao 
11,12 
11, 12 

Ct«lt·A~Nr w. oo. .. ,.uu .. ,.d H fUlatioJWAJ-4v 111 1"-'0.. .. 1-...u 
ra i'\{dl.-lo onJ.r \.o u plo1t Lbe doek·hoW" aod oi.Mierntiooal-day 
d1.t&, il. wu DIC.W&IJ' Lo datenni.n1 \beit relaLioo.abip Coo l.ha 61).. 
mian&LI aod 1440-wil!,uw pariodl coot.IWIU:la W muimw:o rainfall. 
11. waa found Lba" 1.11 '-'m• a raioltJl ,...w. fot a part.icul.,. reLu.ru 
period b ... d on a ......,. of unual muimwn dock..bour RiAIUI. 
wu -.uin1ao4 to &he amouoL for \he w..ma r1lun1 puiud obtaiaed 
from • Mri• ol 60-Wau\a raiaf.U.. By coincideace, it wu louod 
th.a.l. the e&ml fac:&or c:&D be UMd Lo \tacalonu obMrva.&.ioaeJ..4ay 
•mol.I.Dta c.o correapondilla l«<..mlnuLe ra\.~&m·period &IROWILa. The 
equa\ioo, a~7au lUO-miouLa r&inf.U (or 60-mWuWI) .qualt 1.13 
timea •1u.r obtarn&ioo&l-dar (ot dodl:·bour) r.W.U, it oo&. builL 
oa • eau.U relauonlbip. ,,. W .a •••n.r;• iDdu ralaLio~p 
beuuM UN d»t.ribuUou of 60-w.iauWI &ad 1440-miDI&LI raiatall va 
•WJ icn:p!U" or unpndlcl..&ble duriAe Ua.ait rapecl.in LinM lot.,... 
u.lt. lo ad.ditiou, U.. annual muim& Croc:o &.be '•o IUi.u toe Ilia 
•am• yau from c.on.pcN~diq: du.ra.Licn~ do oal. uc:auari1y co~ 
from Ule 1ame 1Lorru. On.pbic&l COIDpaNool of \heM d.U. a.re ~ 
MDied lD ftcur. 1, •bkb abo .. •err 1ood I(I"MOleo\. 

14 co~ c:ld'-4flrw ru"ifoJJ. • · J~ai.W. rai-.fGU.-Tba 
r«:ordin.r;"·ll&l' dat.a ••• eoU.OLed {rom publlehad eourcet lor Lbl 
34 OOGMCu&.in olock..Uun coal.aioiQa lhe •uim.um n.iol.U. Ba-

.. 
t · U..U e&.OC•- MOUII u•fAl..~ llloCCII 

t41UI ~o~f tL• ubttll.l"J ~I,"''AClll • .nd u u!UJ.ji: OD Lba bou, • • c.t.c.. 
of Lhe.. d&k. pro• MlM au.~.&&t.ica wb.K.b .,., .U.,bLly am.Uu ll1 w..,.. 
oitude thllD Lho6t ft'OUl Lb. lUG-.miDut.e ..n. Tha u u "'i' \Jlaf, 
• ... tou.nd &.o be appruuma.t.al.r 001 pe.n:e.nL. AU ~ d•a io WA 
p•pcr han beao &djutc.d by Lhi.lfad.ol'. 

StoLW~~a UJ'Ii)""'•·-la re6A.d .n.ly.,. g( we~ ~wA! ..ad au~ 
MUOO&J rainJ&ll d&L& ,, ia O&C.UU'J \o 1\'aJU&I.c IL&Li.ou U~W'U 
by met.bud. •uc.h u douW.·m.&M tiU'T• -.&lalyail {H }. Sl.aCJl WIJLh<idt 
do DOL appu1· t.o 1ppl7 t.o NU'.WI v.Ju-. E.z~pL iot &om. eulr 
j.ctive •.Jccliog,e (puilcW.rb for loor nCOlda) of 1taLiDn.a Llu.t h•• • 
b&d coa..ieLcoc. t.apowl'•, oo u.~ 11M be•u made &.o adj1.01c. r.i.A· 
I.U n luu k) • eLuuiud u:po.W'I. 11M dect.a af Y&tJin~; upo.ura 
.,., unpliciUy W.dud.ld ia 4.b. ~.nal u.mplinc tn"'r !loAd ar• prob&bl.J 
anraced. ou' ia &he~ ofuuJol.biDc LlM iaoplu•W liD•. 

.&U. or """".-The Loan:o rainf..U bu buo uted W rcl.ro.oc. to 
all dun.tion. nu &.bou&b 100M auow .... .u u ra.iu !. ioc:ludod la 
.ome of Lbe tmallu U-bour amowu.a lac \.be luP..U.nuoo 1L&Uoua. 
Compu\M)n ol ur&.JI Dl .U rWio.c aoow n.ute wi\.b LbOH bowu 
&o ba•• ouly raiD U. &baWD t.riri&l dia..-.ac• Ua \he frc.q~c7 
relaLioaa lor ....... ..s. b.icb-eleu.&.aoo 1\a&.iou.a Lut.d. The bea•iar 
(ruu frc.qu.uc:J) 24--how eYeoLa uwl &11 aborHIU'al.ioA enoLa COD· 

eil&. uL&r.ly of ra.ill. 

. . 
l· ll.III OIUIII"Iloi.IION4L•O.U&Alllf&I.L II~II 

~n~: ~~~~ ~~:~~ ~~~~ 
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21111 .... .... .... II •• 
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.. 
" Joleov u 1.- lt.la\MMJ bel• ... s.,.,.., fiO....,..w&c n J.af.M ud ~~..,. MU...awwr rAUli..U, r.!.uoa behle- l.)'•r IUO.mia11r.. ta.r.al..U ud ~,. • ..,. ~uu .. •4l..,;,I•J ......... 
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Dvrwo~~o in.tcrpulohn &Wlpra•.- A Kaut:raliud Jun.hvu rdaliou· 
al.up wu doYilol*f. with whicb \.be raiuC..U depLU lor a Hlcc..d 
rac.uru periud cao be comput..d for aoy duratioo betw .. u 1 ~oud 2t 
boun, wb&P Ut.a l- aod U-bow- uJu .. for Lhu puUwl.c ret.uro 
period 111 ~ri•ta ( ... fie. 3). TbW ceoeraliutioo • .., oLtW:aod 
MnplriuUy lt'OO'l d.,t.a for 'h. ~ Wutbar B\U'e&u 6nL-ordtr ata
l.iooa. To ueo tbi. di-. ... ~.m , a tLTai&b~c• il laid -.crou the nluu 
(IUD for I ud 2~ boun and the nluu for othor dt.Uui.ont . ,.. red 
&C. Lbe pt'Up« iu~ooe. Tlle qua.Jic.y of u,a. relat.iooahip fur Lhe 
2- .ali &-liour duruiout .. iUuaLratAd i.o ti,W" .. l aod 4 fur t\aUoot 
w1Lh a wid. no&• iu n.inf..U ~aco.itud • . 

RJ.4'-M1ip kl-.. SO-""'""' aad 60-mut\IJC raill}oU.-H • aa
winuto otdiuaLe a. poaitioned io Lbt l.tL of Lhe 60-minu~ ordlnai.a 
oo Lb. dW'a&.ioU iuwpoi&Lioo diapun of fi""re 2, aecepL&ble eat.i
ma\CI cu be u•.de of \.be 30-miDilLa ralnl..U. Th• rtlaLioulup 
wu ~M•d iu .... raJ proYiou. tl.udi•. Uo•o't'lr, toet. abowed &.bat 
b.&.lu r•,ah.a ca.a. be obLaiu1d by Wuply .mu.h.tplyin& Lb. 60-miau&.a 
rWt.laU by &.ba •••&e• :tO- to 10-mi.nu&.a nt.io. Tbt &mpiriul r .. 
l&t.ioD&bip UMd for uUmat.inc Lha 30·minu&.a rtWfaJI it 0.79 lima 
LIM OO..UU.O!ol&.a raio!Ul. Tba quality of\bia ralMioaahip it W.uatta.Led ia""'" 6. 

Frcqu-cy &DalJ&U 

Two t~pu oj '""''·- Tb" diKU&&ioo raquin.a COD11du~otiun uf Lwu 
wol.bod1 of &clectio&' and ua.l~ iol.lnla ra.infall data. On• 
lnt~lbod , WWl¥' ll•• pvt.iaJ.Ourai.Wo Miiu, inc.ludu aU Lha h•a:h nJue~. 
Tba oW.,. .... O..a UU~ual ...;.. wbida oo....&.Lt ooly of Lb.a Jn&belt 
•alut for Nda yaw. Tba W&b•r.. •&lu.a oC raootd, of coune, it LIM 
t.op v&l"a of .. cb Mtit~a, lJut &A. lower fraquaocy M .. J. (l.bur&.u r.tu,n, 
pcnoda) lll• 1.wo Mnu dinrce. The plolc.ial.OW"&Lioa ltl'il&, bnioc 
lobe b.icb• nlue~ rq:&nllu. of Lba year Ul which &.bey occur, roc:ot:
oiue t.baL Uia aecood bi1but of .oma 10u occaatoa.JJy ucecdl Lha 
bic"&M ol 101.111 oLLu yM¥. Tb. purpoM& to be Hn"ed by t.ha ..Uu 
raqt.aire &h&&. ~ r•ulL& be upr...d ill t.ano. IJI panial-durat.iao 

l'l"lolaa 1.-a.t.Uoa be\11«11 obtcr ... d ,._}Ciof' ,._boW' raladall -.»4 ,._,,.,.. ,._~ 
tai&(-'8 Mnap~o~W4 (ut• 41U•ti&A d&acr..,._ 

' . ' 
<X*PUT[O ii:·UMt I·IO..It R.t.UrorM.L. llloChUI 

l'••••• 4.-a.ta.Lao. bu.-. .. ~ .... d :a., • .,.. 6-lwlolr , .. aJ.&& -.ad :a., ._.,. 1-Uw 
r.WNI -.p.Md flfiliM lllll'a\lc;Ma clia&N.Ul. 

froqul!ociet. lll orde: \a noid laborioua proc...in~t of pu&.i.l~ 
dur1.t.i.oa dau, tb. &ADulll .or'- ,...,.. coU.CI.ed, aua!Jud., aud &he 
r..W.Uoc .~l.iat lnDalormad Let puc.i-&1-duraLion ''~· 
C.nw~./o<.Wrtjwl»> fviu.-Tabl• 2, bued oo • l&lnpL. of a 

au.mbu of widol7 &e&Uand We&tbar Bwuo~,~ At.~ at&Uoa.a, 
&i•c. Lha empft..J tacww. f01 c:oa•erLU:la LIM pa.nial-dUhl.ioaa ..0. 
La Lb. uwu.ai...O.. 
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RETUIUI f"[IUOO It~! Yl AIU, f'AII:TIAL -0UA.AH0fi4 \UIIES 

I:.XAMPl.E. lllh. ).., 6-, a.G.i l~yur .,..u .... dur•uoa tlltnU v.J-. 
•Uaa\old (r-. \he "'•P. a\ • pw~•\61•r ....,,.,arc ~.00, l .li, ud 411 
i.a~, ra~•U•t.IJ, wha\ .,., Lla.l anlillal M riua ¥aiUU for <ou apou411a& 
ICWID porriod.l MwlltplJUll bJ UY ~u}olfie.W 0H¥..W.. ract.ort of 
laW. 2 p- 2.a., 1.10, •-" 4..111••,_· 

'Ill• ~ualiLy of \.Ua r.Jatiou.bip be~weon lobo mu.n of Lbe p~ruaJ. 
Jw-aLiou .-ie. I.Lid \Le m.an of l.be &OnuaJ .ericlll&La for r.ha 1· , 6-, 
-.ud 2t-lwW' dw-al.iooe i. illu.~tr.Lecl Ul fiaw-. 6. 1"ba Dtun. for botb 
.m .. "" equin.le.n-. ~ Lbe 3.3-yu.t rat.uru J,tWlud. T•t.~ wilL 
a&I.XIpl• uf record leoelh from 10 Lo 60 yu.n Wdw:.aa.. L.baL t.ha IM:Lon 
•I IOl.lo 2 ""' ia4e""""""L ol niCOn!Joo&th. 

T,o.lil~ 1.-••p'"-l f M.-rt /M ~••1 ,.,.1'-"-"'•r•
-.ulaa-••f-t.c• 

~-rc~ .•..•..••••••••••••••••.••• 

!~!;:;::::::::::::::::::::::::::: 
.... . ... 
Ul 

Jo'rcw.un,q cun....Urutiou.- Eureme n.lu• ot ra.i.nlaU Japl.h lurw 
a lreqv..oey diatnbuUOII. wb.cl& may be ddined j,p Lor141 of it. w.,_. 
UleliLI!. lnuUa~:al.ioua of liuu..J.r~ uf rainf.Jl dilll'i!Jul.iuua wi~ 
lc1~t.ha ul r.c:ord. ordWa.rily .. ,couuw.rUIJ in prac~ 0•• Uu~n 60 
Je&n) UMJ~I.e LlaaL l.beu rccol'd. u• ~ &boiL Lo prnid• nli•W. 
at.ak.l.ic. IH!yood u, ., ti.nl. a.Lid. ~uod JUUtuou.... Tlla d.MtLrillul.iwa 
mu.L t.banlort bt ""ardeJ &~~ & tuaeUou of Lh• fi.nl. L•o uwmenc.a. 
Th. ~1Mr nlu• W • m ... ura ol s.ba At.1 tnomaolt-Lb. ceoLral 

t.eodoocy oll.be W.u-illuuou. 'l'be r.JAliul~li' at tb• 2-y4tar Lo I.L.e 
I~JaiU' nh1• ia a D\f.UW'\1 uf Lbe MCUod. lDOWI.Ii~ha diai'•hlion 
at LA. diaLribuL.iuu. Th ... l.wo p&tameLon, 2-ynr a.ud 100-yMt 
n .mfal.l, ..,.. UMd in c:onjunc:s.iau with ~ rawrn-puiod. diqram ol 
ficw• 7 for lltlimati.u& nlue~ for oth.,. nLum period•. 

llnutnActin oj rdw•-,.,:.cc 8'~.-Tba rai.Urn-per~ di-cr.,n 
of i&w'• 7 i. bued oa d1&.& from lha lona;-rocord WuU1er 
Uu:uu 11.aLiona. Tbe apat:Ull o( Lbe Yer1.ica1 l&ua ou c.ba diatl;raan 
1e parLlyawpy-ical a.t.u.l puUy l.ht10rec.ical i'toul 1 &o lO yaan it. ia 
aul.u-.ly empirical, buM on fr.J..~t.~M..I.:une. dnwo Lllluuah p\ot.l.inp 
of puLiai-d.waLiuD Hriea daLa, Fur Lila 20-yu.r aud ~.,. raLUrrt 
p.riol.l. ~ w• piK-ed uu Lb. Ou.mbel pl'OC*Iw-e lor fluiD& 
a.aollll ..n. data Lo Lba Filh.,...Tippat~ Lypa I di.al.ribuLion (16). 
TLo waD&iLioA wu amooLhed aubj.c:Linly btlowoeD 10· aud 20-yeu 
r.klnl p.rioda. If r.W..U val,.. lor ral.um perioda btt.w..n 2 .od 
100 ,._,.. ue Lak.a from Lba rtt.uro-period dlqn.m of ficure 7, eou
"enad to aunuaJ Mri.a uJuea by applyioc tha f.c:Lon. of Labia 2, and 
pLot.ted on aiLbar GWDbel or k>c-oormal paper, I.Ae poiul.e will 'el7 
oeatly appi"'lima.La a ILI'tueblo l.ioe. 

u •• II) diagn.ml.-Tbe two lnLercepte Doodad tor Lhe Crequoac1 
relal.ion W Lb. ~rw-u ol ti~ 7 art tbe 2.-yMr nlu. obt.ainod 
{rum Lbe 2·)'MJ' utapa ..ad Lbe 100-yaar n lw.• (rgm Lha 100-yaar 
mapa. Tbua, ClYao Lha raia!.U Yalua~ Cor bolb 2- aad 100-J&&r 
nlum pe.rioW, YeJua for ot.bar re&.uro parioda a.ra fuuc.Uoo.U1 
ralat.ad and mar b& d&WnnWed from U.. fleq~ dia&nm wbieb ia 
euc.c.r.d wiLb Lha 2- and 100-ya&l' yeJuea. 

C•IUTGJ cppl,i.<dliitr oj rdw'fl..pcriod rd4lW.W.Up.-Tw. ba.ve 
ahown Lh.a.L wiLhiu c.l~ r~• ol Lha daLa a.ad Lila pwpoaoa of Lhia 
pa'*', Lila r•Lura-p41riod r.Jalioll&b.ip ill &lao imAt~paudaol of dw-aU.on. 
In olhar wonla, fur lO uUout.ea, OC' 2t boun, or uy oWar dunLioo 
withiA Lba ICOpa of l.hia r.pori, l.ha 1-yu.r aad IQ0.7au yaJu• 
dafin• Lba valu• tor oLbu raturn pwiode in a c:oueile..oL uLaAuu. 
&.udla bava dilcloeed uo ~nal pau.rn L.hal. woWd impron Lha 
*W'D·J*'iod di.&~[ra.~U wbid1 app.e.r• l.o bave • .,~Woo OYW l.h& 
eo Lire Uait.ad SLa'•· 

Su'WMu V-.- Tha Wile uf llhort.--nc:ord dal.& iALrudu0111 Lba qu-
Lioo ol pouibla eecul•r &nod &nd lMuad ea.mpla. Rouuoa t.La wiLb 
aw.baamplea of equal tilolrom ddfana.L pariodA of record for Lha l&lua 

1LaUuu abuwcd uo •IIPUCJ•bl• lrtr.ud, indie&LUljj: I.L•t. UW~ due.,;l II .. 
of tU• r.U.Li.,ely nculo abotw~ d.&& ia lqi&..uwr.l • . 

&oriN coNPwd iA.c....., dWtrib.&.N•.-Tha quu\.ioQ of,.ln:Uu:r • 
dia.LribuLioa ol u:Lnme ra.Wiall il a fu.ncLioo ol 1Lorm type (LruJJic.J 
or aootropic.al ILOml) hu lMta iu.••Ucaud aod Lha ru\lh.a pr-ut.d 
io a nc.,u. paper (16). 11. wu towul Lh&t oo wcll-d.oliuod dichgt.oWy 
ui&'-- b.twMu tha bydroJo,ic chvac&.wial.i01 of burricaua or u-opic..l 
al.onn rainfall and Lboaa of rainlall from oLhu ,,.p .. oi1Lonn.. Tba 
coano~oa.l proc:.cdurt ol ualy&in& lobo 111nutl 1nuima wi.LhouL 
r-cai'CI Lo t i.Orm 'YP• ia 1.o ba prefarred becauu it. noidt uon
,,.L&mat.ic ....rnplinc. h aJao alimiaata harina Lo auach a l torm
type label LO the raiof..U, wbic.b ia aocna euu "' inLcnned1aW1 1tonn 
l.ypa (u wban a t.n~pica.J at.otm bacomea uU'aLropKal) U a.rbu.rary. 

Prcd4diw ail&l1U ~ &.Word'"-l ct~v.rioa,-EILimaLion of rct.urn 
puiod1 raqu~r• an uaumpLioD c:ooc:.mina Lba p&ra..meLri.c form of 
lb. diaLrabuLiort fua:~oel.ioo . Sioca leu Lhn 10 percaot ol the loon 
Lbao 6000 aLaliooa uaed iD llUa at.udy ban r0001d.a lor 10 yc.ra ut 

kmpr, t.hia raiaea tha queaLion of tht predlolin nlu11 ol c.ha ruWw
parLiculady, fW' Llialooa:ar rai.w'n periuda. A.. indic.Led plaYKnuJy, -



roliaw» wu pl1ccd on Lbe OuruLd pn.M:oalun for tittwc dat.a u. Lhe 
1-.. wbo.r~·rippctt \YI'' 1 di1u-ibu.liou \o d1Ler1uine t.he loncer ret.uro 
p.riodl. A n:ceu\ IC.udy 1171 or GCJ..m.iuu.Le dat.. whicll .... duicned 
Lo apprllllie \lie pntJicLin valu1 of &.he Ow::obel prOC*Iure pro•lded 
defiai ... •ride.nc. for it.. nc•vL&liWt.y. 

la~phnialwape 

Af~.-Tbe lac&.ora coolid.ered jq Lhe ooneLruet.iou or the 
ieopluYial IU&lo'• wer• aullabilit7 ol dac.a, reliabilily of Lh• r&I.W'II 
v.nod •Liulalu, and du raca• of du.r• c.ion aDd nLura periOd• r .. 
quirad for tU paper. lke•u.e of the lwa• awount of dat.a lor Lh• 
1- ud 2t-huur durationt aod U&a rc.lac.iYCiy eoull ac.&ndatd IITOr 

u.ociat.ed wiLL Lha .u,na~ of We 2~1Mr yaJuea, Lba 2·Jear I · ~ 
~t-bour m&J» w.re coott.ruo'-ld fwc.. Ji; .. ccpl. for the 30-mluut.e 
dw-ac.ion, c.ha 1- and U~our dL&rlltloDtaA.nlop Lbe doratioa- raqu..ired 
for \.h.il ewd.y. Tbe lOO..ytv 1- aad 2t·bo\l.l' wapt wue Lhea pr. 
pued bec:aUM tbia ia t.be upptc WuiL of ret\U'o pviod. Tbe four key 
Ill&~: 2·YIAI l~u.r, 2-y...,. ~our, IOQ...yMr" laOour, and 100-yea.r 

lt-bow-, prov-itJcd c.h• rJ•r.a t.o l>t uard JOinLiy WJth tb• dur.tlon and 
frequ~~&~cy r.!•lioo..t..ipe r;J t.bc pr•riDUa aec.Lion• for obuintD" .. Juh 
for Ult other 4$ ma~. Tl1'- proca.lun perrui l.a .,.n.,!Jon i.A two 
din:cl.ione--one for dur•t.ioa tud t.he o\.hcr for return p41'iod. 'l'be 
48 ieoJiluylaJ mapt u• prue.nt.ed in Put II .. ChatLe J 1.o 4a. 

Dar..jtw l~v.ar I ·Mvr aap.- T¥ doc. map of fieun 8 ahowa tb1 
location of t1M aLation& for whlch daLa were ac.LuaUy plutw.d oo tbe 
map. Addiloiooal 11-aUout wue cou.l•ed i.n t.he a.oaly.i• but. oo\ 
plotl.ed io rqion.~whare th• ~hy.iotcrephy wu)d be.,. DO oonceiubl1 
i.ntluanc:e on •1•t.tma\ie ebuc• W. &.be rei.nfall Rar\fue. Allavailabl• 
rcoonlillf~cac• dac.a with U l.ut. $ y.an of record wc.re plot.Lold. for 
Lh• mount.&lnol.ll n~~ioo ••t of 104' W. ln .JI, a Lot.! oC 2211 
.UI.ioiM wen UMd \o ddina ilia l·yaw 1-huur p.tl411l of whieb 10 
E*''""' an for \.be wu'-tm t.hird of the cuu.uLty. 

Dol4jor 1-rc., 1~-M"" M&p.-Fi~ure 8 .buw• tlhl lucal.iuna of \.La 
tiOOO et.&.Wce wb.tch proYided &.he 26-bour da"" uMd \o ddin• Lbe 
2-yur 24-bour Yoplurial patLern. u .. wu made of mo.&. of Lbe 
M~nt iu mouuLiia.oue n.l,ioua i.Acludin& \.boN wiloh only 6 71att ol 
nconl. AA Wc.lioaLed prt~•io"*y, !.At dat.& hne boeo a.djuated wbue 

m:cuaary 10 Lha~ \.hey au lor P.La lH O-minute puiod c:ouL&inw4 
l.be muimum n ul/aU r&ther Lba.o obeenatio.nal..d.u. 

s..ot4inr oj l'1ftV 1-.A.ur a-.d .J-.tl..v 1.4--ltMT W.pl'oWWIIliac•.
Tbe Nlllntr of c:unaLI'u.GC.ioA iuolv• tb. qu•~ of bow wucb '-0 
amooth Lb. d&a.a, ud aa un.dent.udi.nc ol Lbl pt"Qblam of d•t.& 
•&noot.h.in& '- necaaa.ry \o Lba rn01L tHeelin UM of Lb• roape. Tbe 
prut.&.w ol dnwin1 '-oplniallio• Uuouv\1 a 6-'d ol data i1 aa.al.o-. 
coua io 11:11111 Uoportan" r•ptdl t.o drawia, r.,.....ioo lin• LbroU&h 
the da-ta ol • tMUat Waaram. Ju1t u ieoli.D• C&Q k d.rawa 111 u loo 
6t .. .,, pvWL oa u~ IDip, a.o inq:Wu r.,-..ioo ILae C&Q ba d.rawn 
Lo p.,. Uuvu"b enry poioL; bul Lhe ~pUe&t.ed panuu ia uch 
c:ua wuuld be unrulil&ic io mu.t u.c.&DOM. The two quali&.i•, 
amooLbn~a~ and 6t, an Luu:ally iaooo.NLaan iD lba ..ua t.hat 
amool.bn111 nuy oot ba lwproYad ba1oad • certaiu poinL wil.bout 
10ma ~&ai.ke ol c:luHo ... ol it, &nd rica..,.,.... Tba 2.-yiiV 1- &nd 
24-bour mape wu. deli.berata11 drawu 10 Lba\ tbe ~oL&Dde.td error of 
uliruate (tha inhe.ra.ct. ICTOr of io&.arpolatioo) waa c:omwe.uuraLa 
-.illt Lb. aamplioc &Dd o\.bar enon ia \ba da"" a.nd DM&.boda ol 
a.Dalyaia. 

R4lw oj JC.O.}o•CV W 1-vc~ar I· mad 14-Jt.ov r.zu.;.&ll-T'tJ wu:.L • .; 
w apa yua prepared abotnO.:: tL• 100-ycar 1.o 2-ycar u lJo fur tl.a 1· 
and 24-bour durationa. la. otdl:l 1.0 ~c c.hc u~ll"•ttd ai11ct 
&.hat aa ol.lLllar (uom.Joue n.o~) ft(II&A a abon record baa. oa th.e 
ll&&init.wla of Lh~t l~JMI' yeJ.u•, ODly Lh• da.t& !rom et.aLiooa wiLb 
miaimum riCGI'd l101c.b• of II yun for L4a 1-boW' a.nd t O ,...,.. lw 
the 24-hour wwa u.llrd io Llua ao.J,.U. A.a a ruult oll.ba l.a.ri;• hW· 

pUnc cnon ueociued WlLh Lbu. n~, it i.t ao~ l.l.DWIUa.l to fi.ad • 
'""t.ioa yritb a ratio ol 2.0 Joc.ted our • 3.0 r.Lio ana w r~ow 
whu. Of'Oit'aphic io.ftuaac:u cw Lba rainfall n(im• ..,... a bacnL. .M 
a poup, l.he al&l.iooa' rakoa ww.k out th• ete.Lioa·&o·et.aLioa die· 
pwiLi11 and proride • mora n.li•bl• UuJicawua ol tbe dircuiou_ of 
dieLributioo th&G tb.e indiridual tt.&~ UllL&.. A wa.cro-c .. umiaauoo 
nualad Lhat eowe ayaL&maLic ieGI"Pbical 'f&:iac.i.ou waa ~l 
wLieb wou.)d juetify th• coo•uue.Lioa of tJJKiu~b.d ral.lo m&Pf witb 
• aLO.&U rao¥.. Th• '-oplath palt..nu oocall"ct-J 101' tb• r..-o aap• 
..,., qo\ id1u1Lical but &.ha rauo. ~ boLb a:apt rt.Q~e !ratA a.Lout 2.0 
Lo 3.0. Tbe avnat~• ratio it t.bouL 2.3 fur Lb.t "..Gaur dwali.ua aDd 
:U for the l·hour. 

100-~uv ,.......,. awl '-4-J.inu m4,..-The 100...1•.,. Yalu .. wl.ich 
wtan eomput.d lor 8600 •Meted poiALI (fta. 10} ..,... Lbe prod.u~~ ~JI 
\he nlu .. from Lha 2-ytal mapa a.Gd. tAe 100.1car t.o 2~rur rauo 
mape. Good de.biLiaa of the COlO~u.ity al p&4klO ud ateepAue of 
cr.dical of tbe 2--year 1· and 2t~ur mape dawmiud. ~ C410· 
1uphi..Ur .. b.w...d rrid d..,.;,, ot fiaun 10. 

46 l&lldirioa.alaa,..-Tbe 3600-poi.D.' crid of iisure 10 wu alao """' 
Lo Uafiae t.ha iaoplurial pl\\c.IU ol Lb. '$ add.iUGLial m•pa. FoW' 
n lu...-oae from cub ol the four bt map.--wv• rud lor cacb 
&rid poWL. P~c ol th. duraiJoa u ul re\W'll·penod tela.
LioaWpe p.lu.e Lha lour •&iu.u for ... ch pWo~ pwmiu.ad di1:1\U COJU. 
putu com}nl&.&L.iOD for tLe •a &dditiooal painLI. The aaolio• wua 
po.itiOD«l br Lawpalat.ioa wtc.b r.tarauc=a w owub.n &.4 tht pid 
polA\a. Thia ... DecMei.IY to m&I.D~ Lba lDtaroal coati•tMicy ol 
lobe ..n .. oftua.pe. PtoDouaccd ' 'hi&Ja,a" e.ad "Iowa" are poeit.lO'ItJ 
io coaa&.tcat 1ooatioDII 011 aU mapa. Whcra tbe I· \o 2t-bour r•l.io 
lor a pa.rUculat at .. Ia aauU, tbe 2t-bour nluu bau \he cr .. t~t 
io8uaoea oo Lba p&llii"D of s.ba iowmed.i&La dUI'at.ioo ruaJM. Whc.n 
Lba l- Lo 24-bour ratio ia lf.rJ•, \ha 1-bow ulua appun 1.0 Can tbe 
moat ioftue.nc. on U.. ioll.r1Dedia&.e dl&laLiua pau.ua. 

&lW&Miily •J rtndi...-Tba \Um N.tiabi.tity ie t.lroMd baze I.D the 
auti&Lieal aeCM &.o re{ar \o t.ha d~ of con.Adeao. tb.at ca.o ba placed 
io Lh• a.ocurac1 ol Lha r•ul\a. The reli&bil.i.Ls ol raul La ia ~.nCu.oced 
by ...mplina emu iD lima, aemp.liq error ia •P"*• lud by Lha 
m&.II.DU iD wbH:.b. Lha mapt wwe ooaaLtuct.U. S&.tnplWt: arror W 
tpau i. • ruuh ol tba Lwo f~oc.ton: (l) !.he chance oceWTeDea ol a.o 
aoomaJou.e 1LOnD which h.u a d.iapropor-LiooaLa dJtc.L OG ODallt.t.LioD'I 
M.ar.i.t i~ but DOL OD t.ba IULiaLiCII ol & lltatby lt.ILlGA, ~d (l} tJa 
aeoanphical dwLribul.ioa of etatloaa. Whan at~ an fut.hct 
aparL \han in r.b• d~ na\worlu aLUd1id lor tW1 proj.ct, •Lat.ioq,a 
suy upe.rienea raUll.U. Ilia~ we ao~:u·eprt..ut.tiu of Ll:u.U- ricWuy, 
w may compla&.elt mill r&iol..U. tU&. an rapr•&Ulatin. Swularly, 
aawplinc arTor iu ti.me ueult.a from r.WCalll DOL occurri.D¥ ~6: 
&.o tb.Lr nwawe rccWa durii1K a brW r•cord. 4 briM period ol 
tewtll may iududa eom• DOtln~r....at.&lJYI lar'' 1t.onn•, or m•y 
ra.iae tome imporL&Dt atorm.e &haL occur,..d be!on or afW' t he puiod 
ol r.wrd •L a &ina eL&ti«N:i. In ualuaLI.n, ~ eifec:&.l of areal atad 
I.U-ua 1a.mplinc anore, it i. pertin•ll~ kJ look for and LO aYa.luat.e biw 
a.ud W.pc.ion. Tlua ia cl&acu.cd iA tbt !olloww~: parapapbt. 

Spa.~t.J tGw.ylU., UNr.-ln dn.lopiac Lb.t atea4apc.b rtlatloa., 
it. wu 11~ l.O ua.mW dtt.& froru. . -.,.ral dan.u oet.-o.rka. So.m• 
ol r..heM d~~DM oeLwwU wert iD tt.eiona whwe Lha pb,.locnpbr collld 
btflliUie or DO elec&. oa t.ba raillf..U reiUua. .&.;..,Wnatioo of Lheac 
clac.. •bow.d, for a.umpJt, llaL tb. atAoci.a.td de'lia.l.ioa of point 
raiDlaU for Lba 2--ycat ra~ pericN for ll Lt aua of 300 equer• aW.ct 
la about. ao ptatua\ ol tb.a meao •alua. Scnnty 24-lwW' ataLioM 
i.e Iowa, I&Cb wit.b more Llun. •o JMI'I or r1<01d, prorid•4 a.uothu 
iDdieation ol t.he a.il'tc.\ of apaUe.l aunplm& arror. la•a'e raiulaU 
rqima '- ~ infiiMDc:&d loul!7 by oropaphy or LodMa aC wa.hr. 
The 2-y .. r 24-bour iaopluri&la io lo•a abo.- & taU.;e from 3.0 Lo 3.3 
iAGh&a. Tha &'lVII'• deri&Lioa lH t.ba 70 2--y....,. •.W. bo.w. l.ht 



•muo~bad LM»pl unW i1 aOouL u.2 ao~;b. Since \ll.ero are no UllgD•blo 
cau.. ror l.beee diept~on., Lboy 1uu1l. be feG&n.led u a ruidu&l 
error in 1awpliug Lbe relaLi'Ytrly unall amowaL ol e&LAmt-nlu.e daL& 
na.ilablo fl»" udi •L&Lioo. 

The iOOinpWcal diatribuLiou or Lha ttation. u.aed in Lhe analyU. 
i• porLnyc.d ou lobe doc. utaJ» or fi&uru8 ud e. Euu thia rtlac.inly 
deDM uuLwurk caunoL re.,.al •uy acow-aa..ly \lw 6u1 aLruet.wa or 
\he i.oplurial paloiMU io t.be moWlt&inou. rlliiou of \.h8 W•L. A. 
rutuun ol ~. Mmplinc enor ill proTided by • c:ompariaoo of a 2· 
yau 1-bour cenauliud map for to. A.uti;e.lea Counl.y <•ooo aque.ra 
tulle.~) butd OD 30 IL&Lion& wi\h on• baa.d OD 110 ltll.iODI. Th.a 
anr~a d.ifl'.,.-e.nce for ulu•from raodomly kltcLtd poiot.lfrom bot.b 
ul&pt wu found LO be approzim&telr 20 pueenL. 

&mJilinl •rrur in llnw.-Samplinc enw in Llm1 ia praenl. betauao 
~b• daL& aL iudividual tt&UoEM .,.. iot..udtd Lo rtpl"No6DL a Ul.e&n 
coudition t.haL would hold onr a loo1 ~od of Wut. D..Uy d•t.a 
{row 200 &.Ograpbie&lly dilpened loO&·reoord 1L&Liu01 Wtn analy&ed 
for 1(). &Del $G-y•U' tKOrde 1.0 d6WJniu& tba rtliabiliLy Or lnel o( 
coo.fidance U...L tlululd be plac.d on t.ha r•ulc.frow '-ha 11lwrwKOtd 
data. The di•GT&m of fiKW'a 11 ahow• Lba aca\Lu of lha meant of 
Lla. ut.r.m••alua diat.ribuLi.oDI for &h. Lwo d.iaera.nL l~iLha ol record. 
Tbe eti,L.~ biu which il uhibiL&d i• a r•Wt. of t.b.t tkewnau of Lb. 
uLtcm••alue dittribuLioo. .Accord.io&ly, mora w~bL wu ei•an La 
~be Jon~::v-raoord etatioru io Lht cootl.nlcLi.oo of t.h. Woplu'Yia.la. 

/MitW ~.-TL.a iaolioe int.«vala a.re 0.2, 0.5, or 1.0 iocla 
dupeudinr uu Ult ra.ne:e ucl mapiLuGe of ttL. raio(..U ulu•. A 
u..o.Uonu io...,...U h&l bMo ~ oo a particulu wap u:~pt. io Lh• 
two foUowiQi i111~c;.p: (1) & dulled intonuaWak li.ua L.w b..n 
placed below••D l.wo widilyNpatat.ed linu u tut aid Lo iaterpolatioo, 
and (2) a la.r&er intern.l wu uead wbara uaet.Mit.at.ed by a tteep 
sudiaoL. "Low•" that ciON wit.WD lob• bou.odari• of ili-a Uoikd 
SLat• b .. bt.a hatched iawuilly. 

A!Gin.wnonc• of ccnuUUJLCV.-Nuworou• ll.ahll ie&l map• wua 
m.ut. in c.he eow.o of Lb&M ia•oal.i&aLion• in order t.o maintain Lbe 
inl.trn&l oo'*at.ency. Jo aiLu.at.i.out wbwe it b.u beeo oece~~ary Lo 
utimak bou.dy dal.& fro1.0 dally obHrnl.ion•, ezperience bu dewoo· 
tl.letd Lh&L Lbe ratio ut 1-b.our to corretpoodioc ~*-hour •aluaa (or 
th.. aame re\uro period dot~ nolo nry itftac.ly OYer a ma.ll n11iou. 
Tbialtoowladco •ot•ed u a UMlul ;Wde io amool.b.in& tha i~apluriall. 
Oa t.be wiudward aida ol bleb moun~ io wut.wu Unit..d St.at•, 
Lha 1· Lo 2t-hour rat.io ia ulow u 10 puc:aoL. Ia touLborn Ari&oua 
and aoma parLI of m.idw•t..m Uuited Sl.&w., iL i• (ta&tar Llw1 eo 
puuot. lo weuwttl, ucep~ Cor .ArUooa, the raUo i. loa~ tba.o tO 
vucout ••~ of Lhe Contiuaol&l Oirida &tld I(Ta&Ler Llu..u tO pvcaoL 
&.o tU. ...... There ia a lair ralaLiooahip ba&.ween L.L.i.l raLio aud t.b. 
cliruaLi.o (ILek>r, Dltan anoual number ol Lbu.odeRLoriP dayl. Tb. 
t.wo 5-'tt.raJOeten, 3-yur daily raiu!all aod t.he mun annual auw.bat 
of L.bu.uderttorm dap, hate beao uaed joiot.ly 1.o proride lUI •loimat.e 
o( aborc..du.raLion rainl..U. {18). A. 1· Lo 2t-bour ral.io of tO perc.oL 
ill a51prcWmately tiM ucrac• for the United SkLu. 

&.miMIUtn oj p!Jifi.ognapAU JKINIIUttn.-Work wit.h wa&u 
annual aad mta.n J&uonal raiDJall hu r01ultod i.u t.ha derinl.ion of 
.mpiricallr de.6n•d para.mtktn raJaLina rainfall dau 1.o the phyai~
npby or .. rqioo. ElnaLion, alo~, ori.uLaLion, d.i.IL&nco from 
moiature eourc.a, a.nd oLh.r para1u•Lan han b.an UMlul in drawinc" 
mapa oftnean rain( all. Th ... .ud oihec puama&41a wan U&~Dined 
io an atforL to ratin• Lba mapa pr&Mill.ed bar.. Hownw, Lealoa 
•bowed Lh.t. Lb. ute Qf U.... pt.n.me&.en wouJd reault. Jo 110 lm}U"'•• 
m.uL iD &h. rainf..U-frequeoeJ pauern beo&u.. of &.be Mmpliu, ani! 
ot.bw wrot iabana& in •alue. obL&in.d. lor •ch IC.tlon. 

E.l..u\oa.-In cc.ner&l, Lb. ac.andard wroz of MLi.uaaLI r.nc• 
(rorn a nUaimum of about 10 percattL, whace • VQinL •.Jut can ba 
u-.d diracUy u Laluu (rom a 8d tt~~"iOn ol ooa of Lb. ~year mapa to 
60 puOML wb.ra a lQO.y...,. •alue of ahort,..dw-atton rainfall wu.~ h. 
•t.i.m•Loed lor ao avpraciable a.raa in a more rue&ed rqion. 

/11Jcr"fl0l incon..-itt.uq.--ou aome mapa L.be i.oli.na iot.ernl doua 
not rentl the facL that Lba macnituda dou not •uy linearly by 
i.nt.erpoJ.&ioo. Tberelon, int.erpolat.ion of MYeral con~binaLiont of 
dura~ and reLurn pe.rioda for Lbe polnt ol int.er•L ~b\> neult
iu •ud. lncoo.ai&l.eneMa u a 12-bour nlua beiDa la.rJar thau a 2•-

hour u lua lor Llut uuul return period or that a SO·ycar valu• u
ceed• t.be 100-yMl Yalu• (or the l&lOI duraticn. Th•• tnon, 
how•vv, are w.U wit.bln the ac.kno•L.daed rua,..;iu ol WTOr. ll 
&.ha reader ill Lulu•Lid. iu more tb.&o on• cluraUon ur ratum pll'iod 
Lbi. pot.aokal IOUrOI ol iuooati.tkncy cao be .lim..inal.ld bJ' CIUII• 

alnlctiua • ..n.. ot depLb-duratioo-fnctuency C&UT• by 6LLW.a: 
amooLhed oun• on loprit.hmic pa})ar Lo &.be •alu01 iut.wpolaLed 
from all .f.V mapa. FiJure 12 illlM&.rat.aa a eeL ol OW"'Y• for Lht poillt 
aL 3$• N ., to• W. Tbt iol.alpolat.d •aluetfor a pa.rUculu duratioo 
abould 'Yety o.arly appro.&imate a •lni&bl. liD• oo t.be r.a.wo--period 
di&pam ol fiau.r• 7 . 
064~.-Add.it.iooa.J. •La~Dt~ ,. .. ~.,. thao kln&:ar reoorda will 

•v..J. obeoW.caoce aod W.eo t.ba cuntnL accuracy of Lb. uapt. 
The GUilpuiloa trit.b Yarn.U'• papu {1] il. a cua in poioL. Wh.-e 
data (or Betr al.al.io01 are a•ail•lM, pe.rLicu.luly io t.be muunL&iDoUI 
neiooa, Lbe ieoplu.;&} pat.Lama of t.bt Lwo paperw abow prouoWlced 
diferencet. AL st&ti.ona wlUcb w .... uMd (or bot.b pepera, nta wit.b 
26 .ream ol addi,iooll dat., t.ba dileraacee an D'llifib&e. 

Guide• lor e.Lim.ac.J.pl dwaUucw ~a»J/or retwa period.t uol 
p.NM.Dc..l 08 U.. IIIMIJ'• 

ln.Unra•duau dunlUotW eM nt""' pcnodf.-Jo soma Wtlaucct, 11 
miwhL ba required LO obta.io •alu.e~ within Ui• ra~a of rtlw-n plliodt 
aod durationa prcMnt.ed in U:aia papv but. lor wbic.b DO mapa ba ... 
beaa prapand. A. di~ aim.ila.r to LbaL Wt.UkaLed ia fia,ua 12 
G&O au-ve u a oomojU&&IIfor .. C..UULin.a: t,b.,. requind •a.lu.. 

Hdv.rn pui.od.J ~ &Un 100 ~·.-Valu .. lor tetW'D period& 
lonaar Ulao 100 yta.n caD b• obl.ainad bJ' plou.inc snera.l .a~~ .. 
(rom 2 to 100 yura lrOUl t.ba aame point cw all Lb.t mapa oo ehhar 
loa-oomW or ut.rc.~:U·Yalue PlObabilitJ' pa.par. .4 at.ral&ht line 
6t.c.ad to t.ba d.aca &tid a.atnpolac.ad wW pro"rida an a.cccpL&bl.a uU
maLI of, UJ', the 2()0..Jea.r value. IL abou.ld be. rc.me.mbend Lb.aL 
c.1&e nluM oo Lha wapi an lor L.ba pa.rt.iaJ-GuraLion teri•, Uwelora, 
Lb. 2-, 6--, aod lO.yaar •tlu• abouJd 6nL b. reduced by Lbe LloW:In 
olublo 2. 

EXA.Wt&.l!!. Tlla 3(11).y.., 1-bow- "-'"' • ,..,Uind lot U. poia~ 

·~ J6• S ., 110• W. Tee 3.-, a-, 1 ~, ~. i~. auo:i lc..)..y•.r .. . ~~ .... • ,. 
ul.l-.~cd lrom w. .. ~ ~ to. 1.7, 2.1, 2.1, l.IJ, 1.1, .a4 a •• ~ .... 
.Uw •Wtl~yUI,; lhe ,_,...,.. "-'uc bJ 0.11,1, UM ).7ur •e.l~~a bJ O.M, 
-.d \U to..,.., nlue b7 O.&i, \U ..,. ni\IU w• ,_Uol4 oo •Ill•~ 
Y.&IMI probabUH7 p.pw, 6 U... "- llo&old \o U. !&.a.. ....0 •• &&n01Gl61Cd 
.U_,I,. Tat~,..,. uh• • tAU~•~ \o a.. e.bDM a.a ~ 
w-a...uJ. 

~t'Gli_, Wnu &.\on ~ m1nau...-U duratuuu ab.o.rtu tb.u au 
m.wu\.M ar• r~Wnd, Lbe a•arac• ~u.ehipe Lat..-Mll 30-w.inul.& 
ra.WI&U oo Ule oae b&od &ad Lbe ~. 10·, aud U-atinute raiufalJ oo 
t.ba ol.b.,. C&O be otK&i.u.d from tablt a. Tb•a relalioc.tWpe wen. 
dnaloped. from Lbe 4.&. ol Lb. :WO WM&.bar .Bwe&&l im-oniu 
at.atiooa. 

Taa~ &.-A-.a,e ,.~~!U',;',t~!':~ ;::JaJJ •!WI t4oww • ..,._,_ 
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Coa:llr-•i.uu.a with preduu. ••iACall f•-.uc.ucy •Lulliu 

Yanu.U.-A c:ompui.ou ~J( thtt re•uh.a IJ( LJJ.i.t ~pur wit.b U.uu 
uut.iniM.ll.ly Y &ruell'• pap.w (1) llriup ou1. .. .-... al W.~.«atU.r poinl.l. 
Jilt.&., boLla p&J.Ic.n tbow avpro.aiwalaly ~· ..w• valt.&N for Lbe 
W .. tbc.r Bwuu fual-ordu ac.ac.a...u. •nu thou&b :J6 ,...,.. ul &deli· 
Lioua.l dal.& w• now nr.ilable. S.COmJ, ann \houa:l• t.Lu~ 
o( addi~u.U aLauont we,.. uNCi in UU. Mull,}', U.• di.Jrerencra bol.w..,, 
U.a l.wo v-1*'11 i.n l.he ....Wu b..U of Lba counLry &ra -.w&.e .mall 

I 

w.u4.l rva.ty ueeed 10 JH~n:•u~. Huwevu, w Lh.s tnount..UUIWI r•.:u.ua 
of Lha W•&., \h1 ~-.1 iu.,..C.Ory of d.a.L& now ava.ala.bl• hd Lad 
& prvfuwui effec&. oo 1.h1 Yoplu•W p.ai.C.e.rn. 1n Jt.IW'• I, Lba r•ul'
from Lhi1 paper lll'e Ja.rpr in \La W•L wiiJ1 Lhe dilfat.notl ocaalon• 
a lly re&ellinc a fac.&or c.al Lh.ru. 

T«Aaioel Popu N~. U .- Tub\l:Gl Pep•r No . 16 ($J c:ull~aill.l a 
IUiea of r&inlall Ul\c:IUiil.y..duraUou..trequUl(y CUM'. for LJi1 200 
Wut.het Bw•u tL&WollLI. The cunu wen dcvokJped !rooa aach 
1La.Lioo'e d&L& wi&.b no coa..WIU&LioD. Pvu &o auo~ut ann&.e or 
&o ar.U pwerali&&Lion. The an.rq:e did'.,..uce b.Lwuu Uu1 Lwo 
papor1 ie eppro1iwaw.ly 10 perunt. wi\.h no bl&a. AHv a.ccouuWlJ 
for U1t fac.L &.haL LlUI lll.lu i. for &.be pen.iA!-durel.ion --~ ud 
Techical P•JW Nt. 16 '- for Lhe ll.l.tnud eerie~, &.he diftuen'* ea.~a 
be ucribei.l k» &.l&c ClOl&lidotabla e.reU pnura!i&eLiuu uxd iu Lhia peper. 

T_.-&c.l Pa,.,- No. 14, P&rU I oM II; Tdniaal Paper Ne. U .
Tbe dia""""* in nliumeuL beLween Tcd."W:4l PulH' No. 14 Ill 
&nd T"'-Wl Papu Ne. U (6)1Hl Lbe one band an..J LbW. papw ou &.be 
ol.b.,. du DOL, hown..-, •.m Lo inftuenu Ll!e llld rwult.a Lo aa 
imrortenL clecroe. lntpc~n uC We nJuu in .. vera.! ruged anu, 
u well u ill ftu &HU, rneall W.pariU. which aveu,. abou t. 20 
puc.ea.L. Tbbi il e~Lribu&.abL. W l.be D\Ud.l lar&cr UDOUDI. ol dal.a 
(buLII kloru recorda and 010,.. .... &.ione) u.d Lhe areaw ara.1 c-a· 
wa.!isehoa taed in \.hi. P•por. 

T.dn"-1 Pupv Nt. U , Puce I IA.roufA 1.-Tb• t!ilicnL fu.&.ure of 
LL., cum~• of TcMic:ol Paper Ne. lall7J wi\.h &.bit J*l*' &. tJ.e 
nry etnell ..Jievuitic. beLwccn Lhe four key m&j)l ..W \J.e Ni&I&LI.y 
larior diepariLiu b.~w-.u lho U&Lormcdia&o map1. TIWl uerap 
diller••~ .,.. or U1• ordor uf III&CiliWMI• or 10 ami 20 polCOIII., 
~Liul1. 'lDa lar1er diUereuce b.LwMP u .. iuLerlu...ti.ll.L. at.pe 

;i a f- ~ot-lriO.! .... ,.,.,. I I I I I 1. 
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w aLLribulabJe lO lhe ~mooLl,in" of Ll1¥M uu.~ m a conai•c.c.n' IG~uucr 
lor Lh.il paper. 

~t7 oea.Wual.....,. 

CM111mal.-The u1al1ai. prae.nted &b~ far bu b&Q Plainly coo
eel-ned whJ1 -'LeciUuc a prob&biliLy '-0 a puc.icWu m.apiLudeol rain
I..U al. a parl.ieulat kw:.Uoa. Ooce ~ prob&bWLy hu beea. de.Lu· 
wiaed, contidu&Li.on •UI4 &lao be &inn lO tbl ooroll&r1 quuc.ioo: 
Wllac. i1 c.ha prob&biliLJ t.ba\. U.. a -1ear eveoC. wi.U occ.ur •' t.u.L ow:.e 
U. Lbe DULay..,..? 

From elauu.L&ry probabiliLy lheory ic. ia known LhaL Lben W a 
&QOd. chance Lh•' U.e "'"Y.,. naoL will OCCW" eL lcuL oace bd'ore 
" )'Mrt ban alo.piOd. For uample, it an nealo bu LLc proLabil.iLy 
1/-. or occurrinc io a pvl.icular yu.r (a.uum.• r.he aJU1ual uriu it 
beiuc u&Od.), wber• • i.e 10 or cr•w. Lho probe.bWLy, P, of LM ... &D&. 
occ.wrWc -.1 MuL on.ce &DaOD.I a obt.rnl.iwl. (or ,..,..) i. 

P-1- (l-1/K)••t- ·-·-o.u 

Tbua, for uample, t.he probabili\.y l.baL t.bi l~)'lt&t aveuL will OCCW' 

•" ltu&. one. Lo lb• nuL 10 yean i. 0.63, or about 2 c.ba.nc:a ou~ ur a. 
Hdtuioru4lp kl"*" .tuiQ• rtlwra period, T w.,,, cluig-. pcri.H, 

T., aM ,,.....Kilv •J .., Ni"f ~4. ia T, ,_,•.-JI'ipre U , 
prepuad from U1eoteLicaJ comput.at.iou•, abowa Lh• nlaL~lp 
baLwecu lha duicn n&.urn period, T )'MIJ, duip period, T" a&WI 
prob&.bUi'Y of noL btiaJ u:ceed&d iD T,y...,.. (II]. 

II:XAWPL&. w..,_, dnlf• nwn~ period NoWct lM •G&t-r ~a~• 
14 bl apfW11:d ....... J to .-r••l MlAiA IJ&e.l II wUJ •o&. 1M ueeedl4 
I• W. ... &IOr•.~.n1 EM.ria1 u..,.._ pwlod .-4'-LeM10taan 
IUIUI Itt. to s-••' .._II la ......... d. 0&. .... ,.wr. a-iM 1e 
.u .... \lld 1.11 t. 100 1M"· Ja ...,._ e1 raa.r.u .. ~l.u.ck, u.. 100. 
,.... ¥-.111111 il appr~ 6G .., ... , larpr 1M& ..... ao., ..... v.W.. 

_ ,~, .. , ,: .. ,.,._ .. , .... 
,_.,_ ,~t, ... . , .. , ..... 

II I .. ............... ..... 
f••~u h.-1\d•~•-lui!llllllfccA ~ rtlllr~ ~~ T ,....,.., 11~ s-nu<J, 

T 4 .... prollolbW'J Oil _, aau.a•"'"""" WI T t , .. ,.. 
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Prob•W. ........WWD pcoe.c.ipit.atioA {l"Mt') 

TM 0-.l.o~ PJJP awl it• rcl4ll4ad.ip le I.A. 100-~.., C-Mvr nam
Juil.-QppoMd k1 Lbe prub.l:&UiLy method ur n.W/alJ u Umauon 
pre~cot.ed in L!Ue paper i1 Lbe probable mu.Lrnu.m precipi l.&Uon 
(PMP) mat.hod wbicb ~aa a combW..Lion ol phy&iul model and 
aevual u\.imekd meLeorvh>.P~.:aJ parwu.We.. The maw puri'U•• 
of Lba l'WP me&.bod ia kl prv•id• C~GG~.pk,....•f•LY d.:ai&o uiluia in 
cu• when ak\tel.utt fa.ilure would be ~uu.t. The 6-l.ww 
PMP au.p u! Chan iO i.e butd on lha l(Hqua,..~le 't'alu .. of 
Hrdni .. 4Mwolo"""' Bcptllf No. 3J {20) I<N' \.be re.t.oion .... \of 10$• W. 
and oa W .. lbe.r Bur.u T«b&.o.l Paper Ne. 31 {31) lor Lhe Wu1.. 
Cbar" ~1 pre.MUlll lobe n.a.iol of l.ha Pld:P ·nJuu. Lo 1.b• 100-ya&r 
poi.oL rainlaU. of LI.:Ua peptt. E....w~Llol& ul \.Lie map sbu•• \.l&at 
\be raUoe "&t'Y from 1 .. Lh&n 2 Lo abou.\ I . 'rb. ... r•u.l~ mu•l be 
CJOna&dared rnw&ly iDWc.Li .. of u .. ordar of macuillll!a of uLrem•IY 
rare rajnf.U.. 



Ar-u-dcplh r-d&tiQo•hJI .. 

UcrwNl.-For l.ln..ina"a ueu la.r1u &.ban a few .quare uuld oou
udcraLKln ruutl. be ClY(U DOl. only w 51oinL nunia.U, buL 1.o Lbt aver.&"• 
dep&.h onr Lha .nLira d.rain&i• .,..._ 1'1w ner•K• ar...-4epLh 
r.~lal.ionabip, u a puceo.L of Lb. poinl. nluu, bu bCln deLen"Dined 
for- 20 dw.nM ur.Lworb up ~ tOO .quan. wll• CNw Y&rioue ncKMY 
iu Lba UWt.cd Sl.a\a 171-

TLe au·u<ilepLh c:un01 of fi'"rure l5 mun be 'W'Itw.d llp(raLiou.Uy 
Tbe o~l.Wn U. rel&L_. Lo LOa purpoM and appliul.iou. lu epplica
hon &h. J>100i* ie \.o td ccL a poiut 'falu• lrow an i.opluvialmap. 
TLt• vumL nlue i• the avuqe dr.pl.h for \ba kH.:.&Uou coucerned, lor 
a ci•u CrtquetiC)" aod duration IL Ull a c:ompoailM. The arc&~epLb 
curn rel.\.M LIJi. avarqe poinL .,alu•. lor • cinu dw-tLum aud Jn
quancy amJ wil.biu a ¥1YCD uu, to Lt.. &Tan&a dr.pl.b ower LbaL &rU 
lor the wrr•..,umJUt¥ \JuraUon and frequency. 

The dat. u.cU LO d..,elup Lb. ar--dcplb eurn.• of f'q:ur• l ~ u
bibittd oo aytttnl&l&c rqional paLl-em 171- Duration luruad oul Lo 
be t.ha major P•t•IuaLU. None or &.he denM oaL•orU had eullic:iat~L 
lonKLh or record to naluat.e Ow .Uecl. or m•&n•wdo (or r.t.um penoJ) 
uo Lhe uu-dtpLh r.!atiou.bip. for ueu up t.o 400 aquare ruil•, 
1\- i. l.w'-Livtly accepted &.b.&L ~tm 1P11nituda lor reLum penod) 
i• nuL a panmi!Ler in the &na.odepLh rtl&Liontlup. The raliability 
gf l.l.i.. rda!jonal1ip appnn &o b. bM&. (or tiM lo~cr dw-auo01. 

EXANPLK Wh..t ~ U.. • ..,,.,.._, U.plh of 'l-Jct.r ,._hoYr rauU . ..U 
lwr •IOikQ~ .. ..u. cU-.1..,.. ana •• Uu ri.olfti\_J of ~1· N , u• W.' 
,.,_ ~ 3-Js&r ~bGur aae.p, 2:.0 loeb. .. -o-wd M Ule • ..,.,._. 
O.pUI (or pob,\11 jq Lbll .r-. llo ..... v..-, \he &Yere&• ~boUt ckpth OYIIf 
~ clnia.c• •"• would bit s- &Ua 2: Q l.ll&hu lot \he ~J•W "'"r• 
period ll.clt.rMI ~ hYN II, it le -• Ul.t. LIM 1-llow •Yrvt wL.r• 
MIWI LIM u•a .c .... a~ 200 .quw• Nuln ~ r•UO 0.1. Accotdl.n&IJ, \1• 
a.,.., 1-Mw ,.,.,.... O.p&Ja awu 100 &qY~n ..W. '- 0.1 "'- 2: 0, or 
l.llacMI. 

Su.ou.d ••ria&.iwa 

/n&.n.oct-udum.-To tl1U1 powl., the (requ,mcy a.Jt•lyaa.e bu lollow•d 
W. oonnoLioual pt'OCCiduru of u•i.n& only U::e .. uoual U~Uilll& or t.lle 
"·IDa . .liUIUm eve.nLI for" yea.n of record Obvaou.ly, eome: mondu 
wuLribuLa more eve.n t.I I.O 1-bt:M • ..-i .. l.h&n oLhe,. aod, in lac\, touu 
n.u.mLlat JOia:bt uol. oonuibu&.l e.L all 1.0 tl.u:aa Lwo ••riu. Seuone.l 
nriaL¥lu MIYU Uae piU'pOM of abowull how olla~1 \.h~10 ra.inlt.U 
eve.ul• oc:c.ur du.rU•1 a apecitic anontb. For ua.mple, a pracucal 
problam concerned Wi\.h ocuonal nri&Lion may ba illu.LraLcJ by Lb. 
ful. &.ha' t.he lOU·ye.a.r l · bour rain way eoroa from a eum.mtr LLundcr· 
at.orm, wta.h oon~iderable iniUtnLiou, wheru. tba 100-yea.r Good may 
cow• ftOm a leaer ILDrm occurril•& \Ill frouu or aoow.eo•ued CN~Wd 
ut s.bt: late wintu or early •priDe. 

&.,Qft.•l probd•la.tv dUz!}I'Oif'II,-A toLal ut 2( eeawual nneuon dl&· 
cr..w.. ia piCIMUlted in Chutl 62, ~. aud $( for Llae 1-, 6--, aad 24-hour 
durat-ion• for 8 eubr-.iona of dte Uuit.uJ Sla.Lea eaeL of JO$• \V, 
Tb. U d~ oow-e.rinrr Lhe rtiiou au\ \II eo• W . ..,.. idt.nLie&l iO 
'Wee pr&Mnt.d prnioualy in Ttcin~ Pa~r No. 19 (7(. Tha 
eWQOlb.d i.toplcLU of a. diatifr&m for • patLiculat ..lu.rauon en baHd 
011 Lba n..-q:e re.l&Lio1M1hap from approlimaLe.Jy 15 et.a.Wlt.e in ucb 
aubtt&:aoo. Som• warialiou •ai.u: from eLatLon LO alation, .u".:•I.IJ•' 
a ali&hl. •uo,.cional paLLaru, but 110 au.mp' wu made LO dafiaa at 
bocauM Lbua ie no cocu:Juain nh1Lllut! ul det.crminin1 wbath...- '-l1i«< 
~au.un i• a dimatic fact or an lloCCKI(ul. ol •ampluac The t.li&bt 
re,:iuual da.wntmuit.iu boureen cu"" of adjaceu\ aubrqiona Cln 
h. trnooLh.d loWly for aU p~eal purpoa.a. No ••eou.a.l nriat.ion 
ralal.ton.bJf-'& an prue.uud for Lhe mounLalDOWI f'ei:IOU wuel. of 10~· 
W. h.cauN of 1-l1a iuOuauco of local climatic and toMraplUo ogodi
Lii.oa\L 'rbw wou.id caU for .cuoual diatnbul.ion wrv• conat.ruc&.ed 
fro.a each aLac.ioo'a d&l& iu~Le&d uf ~VIIf"&&& and ruore Nliabl. curv111 
L..a.d on rrou~ or ac.al.ione. 

Applu:atuul t.o urcilol rt~~.njaU.-The analy.a.e uf a htoateJ amouol. ur 
areal rt..in(eU d 1.t.. ia Lbc kJDe 1uannu u tb. poauL data aanaau(ulal 
nriaLtOill wbic.b ulubitad nu aubaLaaLi&l dilrtrtnc• (rom t.bcM. ot 
Lbc poinl. d&t.a. Tlu lend~~ aow. CIC'IIIltid.aca iA uMn& Lbeaa d"'rraw. 
.. a. cuid• for amaU &.r'MII. 

EXA~IPL&. Dt:t.er••• LM p.-obe.bala7 of ocwn•nc. ol a I~JMt 
l·ltouf r.~Giall (Of \M •CNIUIII W•J UltoY&il .\UIUI' lOt t ilt pDIIA' al 
.. ,. N .. u• W, ,,_ QaH 61, U... JIIO~•hUu lOt e .. b a.oaU.. .,. 
U.tupOI&Wd w be 1, 2:, "• Mel 2 ,.,..,,, ,..,.c'-"'-'7· la ..__,..,~~a, 
\oM pr~t:J of -WftDCit ol • ~~, ... , l·boiU" , .... ,., •• w., of 
UJ poanu.,_ 1••r • 1 pen•"'i tor .1-. t peraol; aoclto IIIM'lll. 
(i.ckMIONI .......,.. - ~...a l& aU I'" ,..N ul T..._-' Pa~ 
N .. tl,) 

1 0 L. Y1.1u..n, " RIJ•f•ll l•l•••lt)'-Fuq\141ncJ Data,'' Aluccu., .... , P~oOio
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1. U.l. WMU!Ia lhiiU\1, " M.•iAI•U law.a.iU.. hH Local Dr.ln•Jc Oul&a 1a 
d11 UaiLid &u .. a for Dur•hor~~~ ol 6 lo 210 W.Jau ta. wd 1-, '-• .. d I~ v •• , 
H.dv.ra Periock:' r.u. ... ..l p.,., Ne. l i, "Pan 1: w., vf tll4 116~ 
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.-criiiMlt," WM8•oa._, DC., llcp\u:aber ltil, 11 pp. 
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EXECUTIVE SU~-~y 

Courtaulds Fibers, Inc . (Courtaulds) is lo(:ated in LeMoyne, Mobile County, 
Alabama, approximately 7 miles north of t}··e center of the city of Mobile . 

Courtaulds has operated a synthetic fiber plant at this location for the 

production of viscose since 1952 . In this process, cellulose is treated with 
carbon disulfide to produce cellulose xanthate, which is treated and washed 
before being spun into fibers. The major wast~ s associated with this process are 

-sulfate, sulfide and zinc . 

1 
Waste from the process was placed into two sludge lagoons on the Courtaulds 
property until 1990. It is currently being placed in a landfill directl¥ north 

;of the sludge lagoons . Another landfill dir~ctly west of the Mobile River was 
:used for nonhazardous waste disposal until t ·:"te 1970s. 
I 
I 
:courtaulds is located on Highway 43 in a sparsely popula~ed industrial/rural 

!area. Large chemical plants are situated along this highw~y from 1 mile south 
l of Courtaulds to the city of Mount Vernon on the north side of the facility . 

!stauffer Chemical Company (Stauffer) is located north of the facility and to the 
' south is Shell Chemical Company . Most of the area to the east of the facility 

I 

is wetlands. Because of the extensive wetlands , little farming is done . However 
a limited amount of timber , pulpwood and cypress is harvested . 

•I 

'I 
:r 
Some threatened and endangered species have ranges within the study area, but 

~~~ere are no critical habitats . Both sport and commercial fishing occur in the 
·I I 

Mqbile River , which borders the site, and in Mobile Bay south of the facility . 

Me Courtaulds property is relatively flat "ith surface water runoff directed 

north, south and east . An intermittent creek toward the north drains into Cold 
Creek , into Cold Creek Swamp and then into t he Mobile River toward the east. 

!Another intermi ttent creek on the southen1 por tion of the property flows south 

1 
through a wetlands area toward the east then into the Mobile River. Runoff also 

l flows directly to the east to the Mobi l e Riv~r. 

Courtaulds is located on the alluvial plain of the Mobile River in the Coastal 
Plain physiographic province of Alabama . Two hydrologically connected aquifers 
are utilized in Mobile County, Alabama : th6 alluvial-coastal aquifer and the 
underlying Pliocene-Miocene aquifer. Groundwater in the alluvial-coastal aquifer 

is under water table conditions except where it is locally confined by c l ay. 
Groundwater in the Pliocene-Miocene aquifer o~curs in lent i cular beds of sand and 

gravel of limited extent and is unconfined and hydrologically connected to land 

i 
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surface. However, wells that are drilled into deeper are.as of the Pliocene
Miocene aquifer respond to pumping as in a confined aquifer. 

The potable water in most of the study area i s obtained from either the LeMoyne 

Water System or the Mount Vernon Water Syste1r. . The LeMoyne Water System wells 

are within three miles of Courtaulds . Residents not served by either system have 

private wells . Additionally, Courtaulds , Stauffer and M & T Chemicals utilize 
onsite potable wells for water supplies. 

Surface soil', subsurface soil, sediment, and groundwater samples collected during 

the Site Inspection (S I ) contained eleva t ed concentrations of inorganic 

contaminants. · Elevated concentrations· of a t least one of the contaminants 
associated with the viscose process (zinc, sulfide or sulfate) were detected in 

four surface soil, two subsurface soil, two sediment a~d four groundwater 

•samples . Other inorganic contaminants detected at elevated concentrations in at 

lleast one surface s oil sample included the following: arsenic, copper, chromium, 
!lead, mercury and vanadium. Additionally, .sediment samples collected from sludge 
!lagoons contained the following inorganic contaminants: barium, cadmium, 

;chromium, cobalt, copper, lead, manganese, mercury and nickel. Toluene was also 

I detected in the sludge lagoon sediment samples . Three surface soil samples 

.contained organic compounds such as polynuclear aromatic hydrocarbons (PAHs) 
phthalates and Aroclor 1260 . The areas of greatest contamination were the sludge 

lagoons and the landfill . 

. 
I• .I . 
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1.0 INTRODUCTION 

tn 1990, The EPA Waste Management Division tasked the NUS Co.rporation (NUS), t}:le 
EPA Region IV Field Investigation Team (FIT! , to conduct~ Phase II Screening 

Site Inspection (SSI) at Courtaulds Fibers . Inc. (Courtauld~) in LeMoyne, Mobile 

County, Alabama. The investigation was performed under the authority of the 

Comprehensive Environmental Response, Compensation and Li:"lbility Act of 1980 

(CERCLA) and the Superfund Amendments and R~authorizati9ri Act of 1986 (SARA). 

The investigation was performed to satisfy the requirements stated in Technical 
Directive Document (TDD) number F4-9011-21. . The field investigation was 

conducted on November 27 and November 28, 1990. 

:EPA tasked Dynamac Corporation (Dynamac), an EPA Technical Enforcement Support 
' (TES) contractor, to complete the Site Inspection (SI) Report utilizing the 

jresults of the FIT field study. This activity was conducted to fulfill the 
!requirements of Task 14 of the TES VIII Work Assignment No. C04123, Site 

:Assessment Special Studies . Dynamac's responsibilities included: 

• Gathering the existing FIT files from the EPA Waste Management Division; 

• Filling existing data gaps wherever possible; 

• Preparing the complete SI report; and 

I 
I • Making a recommendation concerning fuLther action at the site. 

l·l ,. 
1.1 Objectives 

~~ !I 
:19e objectives of this inspection were t o determine ·the nature of the 

.~dntaminants present at Courtaulds (the site ) and to dete~ine if a release of 
'bBese substances has occurred or may occur. Additionally,' this inspection sought 
l~o determine possible pathways by which contam ination could migrate from the site 

land the populations and environments t he contamination would potentially affect . 
I . 
;Also a recommendation will be made regarding future activities at the site . 

1.2 Scope Of Work 

The objectives were achieved through the completion of the fo llowing tasks: 

l 
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• Obtaining and reviewing background met c:erials relevant to HRS s cor ing of 

the site; 

Generating a map of the site ; 

• Evaluating target populations associa ted with the groundwater , surface 

water, air and soil exposure pathways : 

• Collecting 20 environmental samples (a ll sample collection was conducted 

by NUS Corporation); 

• Developing analytical results tables f r om the Contrac t Laboratory Program 

(CLP) data; and 

• Writing a presentation of analytical r esults . 
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2 . 0 SITE CHARACTERIZATION 

2.1 Site Background and History 

Courtaulds is located in LeMoyne, Mobile County, Alabama , on Highway 43 
approximately 7 miles north of the center o f the city of Mobile (Appendix A) 
(Ref. 1). The coordinates of the facility are 30" 57' 40n north latitude and 88" 
00' son west longitude (Figure 1). The EPA lD No. is ALD008150617 and the 

WasteLan number is 0143. 

Courtaulds has operated a synthetic fiber fac ! lity at the LeMoyne location since 
1952 producing synthetic fibers via the viscose rayon process (Refs . 2; 3, 
p . 1-1) . The viscose process consists of t r eating cellul:ose with alkali and 
carbon disulfide to produce cellulose xanthate, which is al~o known as viscose . 
The viscose is then treated in a sulfuric acid bath containing sulfate salts, 
washed and then stirred in a tank containin~ a dilute caustic solution . The 

caustic solution dissolves the viscose. The dissolved viscose is then ripened 
;and spun to form the fibers . During the spinning process, the viscose is extruded 
·into a bath containing salt and acid (Ref . 4 , p . 856-862). 

I . 

:waste from this process is composed of 15 to 20 cubic yards per day of sludge 
I containing cellulose, sodium sulfate, sulfuric acid , carbon disulfide, zinc 
I 
:sulfate and hydrogen disulfide . The sludge W3 S placed in lagoons located on the 
_Courtaulds property until 1990 . Currently, i t is being deposited in a l andfill 
1

1

north of the sludge pond area (Ref. 5) . Hydrogen disulfide and carbon disulfide, 
which are gases under ambient conditions, vaporize from the waste. Sulfide salts 

lare produced from the sulfate salts by anaerobic reduction _in the lagoons. The 
sulfides combine with the zinc ions present in the sludge to form insoluble zinc 

I 
;sulfide (Refs. 3; 6). 

Title 40, Code of Federal Regulations, Part 261 (40 CFR 261), promulgated in 1976 
. under the authority of the Resource Conservation and Recovery Act (RCRA) , 
identified the sulfide waste as being hazardous between the pH of 2 and 12.5 
since toxic gases, vapors or fumes could be generated in this pH range . Due to 
the lack of clearly defined guidelines on determining if Courtaulds' waste was 
hazardous, Courtaulds filed a RCRA Part A application as a protective filer in 
November 1980 (Ref. 29, p. 1). As required by RCRA regulations, Courtaulds also 
began a groundwater monitoring program for the sludge lagoons (Ref . 3, pp . iii, 
2-6). In August 1985, Courtaulds filed a rev ised Part A application which was 
to be incorporated into their Part B application (Ref. 30, p. 1). After 
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Figure 1: Site Location Map 
COURTAULDS FIBERS, INC. 
Lemoyne, Mobile County, Alabama 
Soun:e: USGS 7.5 minute "series Topographic Maps of 
Creola, AL 1982 (photorevised 1985) and The Basin, AL 
1980. . 



determining that the sludge in the lagoons at Gourtaulds was classified as being 
nonhazardous, the Alabama Department of Environmental Management (ADEM) withdrew 
Courtaulds interim status (Refs . 31; 32, pp. l, 2). Courtaulds has a National 
Pollutant Discharge Elimination System (NPDES : permit which ·expires on April 30, 

1997. Numerous solvents, metals and polynuclea r aromatic hydrocarbons (PAHs) are 
being regulated and discharged to the Mobile River , an unnamed tributary of 

·carter Branch and an unnamed tributary of Cold Creek (Ref. 33, p . i, Part I , pp. 
1-lf). Available information does not indicatP. whether violations of this permit 
have occurred. 

During an EPA RCRA investigation in 1990 concerning toxic emitters in the area, 
·Courtaulds was identified as the "primary emi c ter" (Ref . 7). Air monitoring has 
been conducted at Courtaulds since 1979 and is currently ongoing . According to 
ADEM personnel, carbon disulfate and hydrogen sulfide are the two discharges of 
greatest concern . These discharges are from the spinning lines of Courtaulds' 

:viscose process (Ref. 34). 

iThere have been two r .emedial investigations (R[) north of Courtaulds. One RI was 

.conducted at the Stauffer facility, directly north of Courtaulds, in 1988 . 
jCarbon disulfide and carbon tetrachloride werP the primary contaminants detected 
lin groundwater during this investigation (Ref. 8, pp . 7, 8) . Carbon disulfide 

l
is associated with the viscose process used at Courtaulds (Ref. 2, p . 1). Carbon 

disulfide is also associated with facility processes at Stauffer (Ref. 8, p. 1). 

for the Cold Cret!k Swamp, which is located north of tHe second RI was conducted -r· 
'sdauffer and which discharges into the Mobile River. Surface water runoff from 

:~~e north boundary of Courtaulds flows into this swamp . Mercury was the primary 
·~~ntaminant detected during this investigation (Ref . 9, Table 1-3) . Mercury's ,, 
·as1sociation with the Courtaulds process is unknown ; however, mercury is one of 

I
Courtaulds' NPDES-regulated parameters and was found in onsite samples collected 

during this study (Appendix B; Ref . 33, p . 1~). 

I 
!2 .2 Site Description 

Courtaulds is located on approximately 665 acres. Highway 43 forms the western 
border of the site and the Mobile River flows along the eastern border. There 
is a Southern Railroad track running through the property approximately 1,200 
feet east of the highway. A fence surrounds the majority of the property 

enclosing the manufacturing building, office and waste areas. The manufacturing 
and office buildings are located directly east of the western side of the fence . 

5 
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The wastewater treatment plant is located east of the manufacturing building. 
Two sludge lagoons (each approximately 5.3 acres in size) are directly east of 
the wastewater treatment plant and a limited waste landfill is located north of 
the sludge lagoons (Ref . 3, Figure 1-2, p . 1-~). The Mobile River is 1.1 miles 

east of the sludge lagoons, while a nonhazardous waste landfill (approximately 
13 acres) is located 1,500 feet west of the river (Refs. 3, :pp. 5-5, 5; 7). The 
landfill has not been used since the 1970s . A site layout map appears on 
Figure 2 . 

The_ sludge lagoons are lined with an enhanced, low permeability soil and soil

cement aggregate. These lagoons are constructed with 2 feet of freeboard on all 
sides to prevent waste from spilling and flowing toward the M?bile River (Ref. 3, 

'p. iv). The sludge lagoons are currently i nactive (Ref . 7). However, file 
.material does not indicate if they were remediated. 
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3.0 REGIONAL POPULATIONS AND ENVIRONMENTS 

3.1 Population and Land Use 

The following sections discuss demography , l and use and sensitive environments 
within a 4-mile radius of Courtaulds . 

3.1 . 1 Demography 

Courtaulds is located in a sparsely populat~d rural/industrial area of Mobile 

County. Industry in the area is located a long U.S Route 43. Courtauld' s 
neighbors are Stauffer Chemical Company (Stauffer) on the northern border and 

_Shell Chemical Company on the southern border (Refs . 3, p . 2-6; 10) . Most of the 
residences within the 4-mile radius are located south of the facility, along 

iHighway 43 (Appendix A). 
I· 
fThe nearest population centers include the city of Mt . Vernon (population 1,038), 
!located approximately 8 miles north of the site, and ;the city of Creola 
i (population 673), located approximately 5 mi ies south of the site (Appendix A) 

j<Ref. 8, p . 6-1). 
! 

A house count using U.S . Geological Survey (USGS) topographic maps and population 

values from the Graphical Exposure Modeling System (GEMS) data base were used to 
estimate the population within 4 miles of Courtaulds. The U.S . Bureau of the 
Census household multiplier for Mobile County is 2.71 persons per household . 
·cJurtaulds has 650 employees . Stauffer is located within 1 mile of Courtaulds 
·I 
;and employs approximately 450 people (Refs. 5; 8, pp . l-4 to 1-6) . M & T 
b~emicals is located approximately 1 . 5 miles to the north of Courtaulds and 

Jemploys approximately 200 people (Ref. 8 , pp . 1-4 to 1-6) . The residential and 
~ industrial population within a 4-mile radius is estimated as 2,233 people with 

' the distribution indicated below (Appendix A) (Refs. 11; 12) . 

:Radial Distance 

0 - 0 . 25 mile 
0.25 - 0 . 50 mile 

0.50 - 1 mile 

l - 2 miles 

2 - 3 miles 
3 - 4 miles 

Totals 

Households Industrial 

0 650 
0 0 
4 450 

49 200 

100 0 

191 __ 0 

344 1 ,300 

8 

Population 
Residential and Industrial) 

650 
0 

461 

333 

271 

_ill 

2,233 



3. 1. 2 Land Use 

Approximately two-thirds of the land to the west, south and 'north within 4 miles 
of Courtaulds is rural/residential . The closest residence is approximately 3, 000 

feet west of one of the facility's waste disposal areas, the sludge ponds. 
Highway 43 runs north and south through th·i s rural/residential area. Large 
plants, most related to the chemical indust1·v , are located along the highway. 
The remaining one-third of land within the 4-mtle radius consists of wetlands and 
rivers . Little farming is done in the area because of the extensive wetlands 
(Appendix A) (Refs. 8, pp. 2-1, 2-2; 10, pp . 2-5). 

The major natural resource in the area is the Mobile River which flows adjacent 
:to Courtaulds on the eastern border of the property (Appendix A) (Ref . 8, 

;p . 2-2). Oil wells have been drilled within 5 to 10 miles of the facility, but 
oil has not been discovered. Additionally , s ome cypress trees and pulpwood are 
harvested on the east side of the Mobile Rive r (Ref. 8, p. 2-2). 

3 .1.3 Sensitive Environments 

jThe habitats of several Federal (F) and State (S) designat~d endangered (E) or 
threatened (T) species exist in the Mobile County area . These include the 
following: the eastern indigo snake (Drymarchon corais couperi) (F, T); gopher 

tortoise (Gopherus polyphemus) (F, T); Alabama red-bellied turtle (Pseudemys 
alabamensis) (F, E); American alligator (Alligator mississippiensis) (F, T); 
I · , 
F1orida panther (Felis concolor coryi) (F, E); red wolf (Canis rufus) (S, E); 
&~od stork (Mycteria americana) (S, E); bald eagle (Haliaeetus leucocephalus) 
' . 

• 1 F, E) ; Bachman's warbler (Vermivora bachmani i ) (F, E); Eskimo curlew (Numenius 
I borealis) (S, E); Arctic peregrine falcon (Falco peregrinus tundrius) (F, T) ; 

!ivory-billed woodpecker (Campehilus principalis) (S, E); and red-cockaded 
1o1oodpecker (Picoides borealis); (S, E). The1·e are no critical habitats listed 
for Mobile County (Refs . 13, 14, 15). 

3 . 2 Surface Water 

The ·following sections discuss climatology, overland drainage and potentially 
affected surface water bodies along a 15-mile s urface pathway . Surface water use 
and aquatic sensitive environments are also discussed . 

3 . 2 . 1 Climatology 

The climate of Mobile County is primarily humid and subtropical . Summers are 
warm and humid, and winters are mild . Temperatures are co~sistent with a mean 
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annual variation in temperature of 10 •c. Summer temperatures range from 21 •c 
to 32 •c and winter temperatures range from~ •c to 16 •c (Ref. 16, p. 130) . 

The normal annual rainfall in coastal Alabanta is the hi·ghest in the state and 

among the highest in the United States, with an average annual precipitation of 
64 inches and a net precipitation of 16 inches (Refs. 17, pp . 43, 63). Rainfall 

is distributed evenly through the year (Ref. 16). The 2-year, 24-hour rainfall 
is 5.5 inches (Ref. 18 , p . 95) . 

3.2.2 Overland Drainage and Potentially Affected Water Bodies 

The Courtaulds property is relatively flat and is approximately 40 feet above 

mean sea level (msl) . Surface water runoff from the facility drains overland in 

all four directions to land that is 20 feet ahove msl. An unnamed , intermittent 

icreek on the southern border of Courtaulds f l ows southeast.for approximately 1 
!mile before converging with Carter's Branch . Carter's Branch flows east through 

·~· a wetlands area for approximately 3 miles before it converges with the Mobile 
_River (Appendix A). Another unnamed, intermittent creek , located on the northern 

border, flows north for approximately 2 miles to Cold Creek which flows toward 

the east through a wetlands area for 2 miles before entering the Mobile River 

(Ref . 9, p. 1-11) . The Mobile River is located on the eastern border of 
:Courtaulds, approximately 1 . 1 miles from the s ludge lagoons and 1 , 500 feet east 
1
of the nonhazardous waste landfill. The eastern and western banks of the Mobile 

River are lined with wetlands . The Mobile River flows south for more than 15 

jmiles and empties into Mobile Bay (Appendix A). 

!Potentially affected water bodies include Cold Creek, Carter's Branch, the Mobile 

•River and the wetlands located along the bank~ of the Mobile River (Appendix A) . 
'The Mobile River north of Mobile Bay is a major area for commercial and sport 

f~shing. Among the fish that are caught are a variety of catfish, bluegill and 

striped bass . Additionally, the Mobile Bay delta is a spawning area for shrimp, 
crabs and oysters. No studies have been conducted during the last 10 years to 

determine the quantity of fish or shellfish caught in the area along the surface 
'~ater migration pathway to Mobile Bay (Ref. 19). 

3.2.3 Aquatic Sensitive Environments 

There are no aquatic sensitive environments specifically designated along the 15-

mile surface water migration pathway. Howeve r, some of the Federal and State . . 
threatened and endangered species mentioned i n Section 3 .1 : 3, may occur 
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along the Mobile River or in the wetlands areas in particular the following: the 

Federally-designated threatened species, the eastern indigo snake (Drymarchon 
corais couperi), the gopher tortoise (GophE<rus polyphemus) and the American 

·alligator (Alligator mississippiensis); thr. Federally-designated endangered 

species, the Alabama red-bellied turtle (Pseudemys alabamensis); and the State
designated threatened species, the Gulf s turgeon (Acipenser oxyrhvnchus. 
Additionally , 25,000 acres of the Mobile delca are in the process of becoming 
designated as a wildlife management area. Ho\~ever, this area may be outside the 
15-mile migration pathway (Appendix A) (Ref . 19) . 

3.3 Groundwater 

The following sections discuss hydrogeology and aquifer use within the Courtaulds 
study area . 

3 . 3 . 1 Hydrogeology 

iThe Courtaulds facility is located on the alluvial plain of the Mobile River in 
· the Coastal Plain physiographic province of Alabama . Elevations along the 

:alluvial plain range from sea level to 100 fe e t above msl (Ref . 20, p . 3). The 
!elevation of the Courtaulds facility is approximately 40 feet above msl 

I (Appendix A) . 

. ; 
'Geologic units that underlie the Courtauld.s facility include, in descending 

:~~ratigraphic order, terrace and alluvial depos its unconformably underlain by the 
Miocene Series undifferentiated (Ref . 20, pp. 6 , 7). The Pliocene-age Citronelle 
/}drmation was eroded away by the Mobile River before the deposition of the 
J 
alluvial deposits (Ref . 21, p . 2) . The uppe r part of the terrace and alluvial 

,deposits consists of decayed organic matter and carbonaceous clay that grades 
:downward into fine argillaceous sand , coars~ sand and gravel interbedded with 

' lenticular clay beds. The terrace and .alluvial deposits range from 80 to 150 

feet thick (Ref . 22, pp. 11 , 12) . The Miocene Series undifferentiated consists 
of gray, dense clay; sandy clay ; fine argillaceous sand and medium to coarse 
sand; and gravelly sand at the base (Ref . 22, p . 12) . The Miocene sediments are 
wedge - shaped and dip to the southwest at a rate of 15 to 25 feet per mile 
(Refs. 20, p. 5; 22, p. 12). The Miocene Series undifferentiated is 
approximately 1,000 feet thick in the area (Ref. 20, p. 7) . 

There are two hydrologically connected aquifers utilized in Mobile County , 
Alabama : the alluvial-coastal aquifer and the underlying Pliocene-Miocene 

aquifer . The alluvial-coastal aquifer beneath the Courtaulds facility consists 
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of the terrace and alluvial deposits adj acP.nt to the Mobile River (Ref. 20 , 
pp . 6, 9) . Groundwater in the alluvial-coas tal aquifer is under water table 
conditions . except where locally confined by c lay (Ref . 21, p. 30) . The higher 
yielding wells in this aquifer are screened in sand and gravel beds (Ref. 20, 

p . 9) . 

The underlying Pliocene-Miocene aquifer comprises the Miocene Series 
undifferentiated (Ref. 20, p. 9) . Pliocene-age deposits are missing beneath the 

site (Ref . 21, p . 2). Groundwater in the Pliocene-Miocene aquifer occurs in 
lenticular beds of sa:nd and gravel of limi t ed extent and is unconfined and 
hydrologically connected to the land surfac~ . With depth , clay layers in the 
Miocene Series undif ferentiated r estric t vert i cal movement of wa t e r . Thus, wells 

that are drilled into the deeper parts of th~ Pliocene-Miocene aquifer respond 
to pumping as in a confined aquifer (Ref . 20 . p . 9) . 

. Groundwater in the Mobile County area is recharged primarily by precipitat ion 
: (Refs . 20 , p . 9 ; 21, p . 28) . Most recharge t o the major aquifers in the area of 
t the facility occurs within the boundaries of Mobile County. A small amount of 
· recharge occurs at Miocene outcrops north of the county (R~f . 20, p . 10) . The 
Courtaulds facility is located in a recharge area that has been determined to be 

jhighly susceptible to surface contamination (Ref . 20 , plate 1). This a rea has 
Ia relatively flat terrain with very permeabl P. soils (Ref . 20, p . 11) . 
I 
I 
j3 . 3 . 2 Aquifer Use 

Most of the potable water in the area is obtained from either the LeMoyne Water 
' System or Mount Vernon Water System. The wells for the LeMoyne Water Wystem are 
f . 
between 2 and 3 miles south of Courtaulds, while the Mount Vernon Water System 
I . 
wells are outside the study area. The LeMoyne Water System wells are 
approximately 130 fe e t deep and serve 720 connections ( 720 connections x 2 . 71 
persons per household- 1,951 people) . Those people not on .either system obtain 
potable water from private wells (Refs . 23: 24; 25 ; 26 ;· 27) . The nearest 
household with a private well i s located approximate ly 5,000 f eet west of the 
facility sludge ponds (Appendix A) (Ref . 10). 

: Employees of Courtaulds obtain potable watP.r from a well located on the northwest 

portion of the property. There a r e currently 650 employees at Courtaulds (Refs . 
5 ; 28 , p. 9). Stauffer, toward the north , als o obtains potable water from three 
wells on its property (approximately 4 , 000 feet northwes t of the Courtaulds 

s ludge ponds). These wells serve approximate l y 450 employees (Ref. 8 , pp . 1-4, 
1 - 6 , 6-2) . M & T Chemicals , located approxima tely 1 . 5 miles to t he north , also 
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obtains potable water for its 200 employees from its own well (Ref. 8, pp . l-4 
and l-6) . 

The following is a list of househoids and related populatio~s that have private 
wells within a 4-mile radius of Courtaulds. The fourth column is the total 
population served by wells including private, municipal and potable wells at 
Courtaulds, Stauffers and M & T Chemicals . REsidential population was estimated 
by using the U. S . .Bureau of Census household onultiplier for Mobile County (2.71 
persons/household) (Ref . 12). 

Residential 
Radial Distance Households Population Total Population 

0.0 - 0.25 miles 0 0 0 
0 . 25 - 0 . 5 miles 0 0 650 
0.5 - l mile 1 3 453 
1 - 2 miles l3 35 235 
2 - 3 miles 51 138 2,089 
3 - 4 miles _li _li 33 

Totals 77 209 3,460 

lin summary, approximately 209 residents obtain potable water from private wells 
jwithin a 4-mile radius of Courtaulds. Additionally, 1, 300 employees of 

Courtaulds and neighboring industries obtain potable water from onsite wells . 
Another 1,951 people obtain their drinking wa ter from the LeMoyne water system 
:from wells located within the study area . Ther efore, 3, 460 people obtain potable 
' water from wells located within 4 miles of Courtaulds . 

' I 
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4.0 FIELD INVESTIGATION 

4.1 Sample Collection 

During the field investigation conducted the week of November 27, 1990 , Region 
IV FIT attempted to identify and characterize contaminants which may be present 

in the environment as a result of the activities conducted at Courtaulds. To 
accomplish this, FIT collected environmenta 1 surface soi:l, subsurface soil, 
sediment and groundwater samples from a numter of strategic locations. These 
locations were selected based on historical inf ormation, hydrogeological data for 
the region and site area and direct observation at the site . 

4.1.1 Sample Collection Methodology 

;All sample collection, sample preservation and chain-of-custody procedures used 
;during the investigation were in accordance with the standard operating 
!procedures as specified in sections 3 and 4 o f the EPA, Regi'on IV, Environmental 

I. 1 
Compliance Branch Standard Operating Procedures and Quality Assurance Manual (ECB 

ISOPQAM) , Environmental Services Division, (A chens, Georgia, 1990) . 

14.1.2 Duplicate Samples 

Region IV FIT offered split samples to John M. Stewart, a representative of 
Courtaulds, who declined the samples. 

4 .·1. 3 Description of Samples and Sample Loca tions 
, .. 
ti 
During the sampling investigation, Region IV FIT collected 20 environmental 
I· I 
.samples: seven surface soil, five subsur face soil, two sediment and six . . 
groundwater samples. 

One set each of surface soil and subsurface soil samples were collected from 
· five soil boring locations . . One set was collected in the northwest portion of 
. the property and served to establish background conditions . 

Two surface soi l samples were collected i ndividually without corresponding 
subsurface soil samples. Two sediment samples were collected from the sludge 
lagoons . One groundwater sample was collected from a drinking water well on the 

northwest corner of the property to establish backgrou~d conditions . The 
remaining five groundwater samples were coll~cted from onsite process wells . 
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Sample location maps are presented as figur <::s 3 and 4. Table 1 contains a 
summary of sample codes, descriptions, loc-.at :..ons and rationale . 

4.1 . 4 Field Measurements 

Fi.eld measurements were performed on all wat e r samples (Table 2). Parameters 
measured included temperature, pH and conductivity of the s.imples at the time of 
collection. 

4.2 Sample Analysis 

'The following sections discuss analytical support and methodology, analytical 
data quality and data qualifiers and the pres~ntation of analytical results . 

. 4 . 2.1 Analytical Support and Methodology 

;All samples collected during this investigation were analyzed under the Contract 
:Laboratory Pro·gram for all parameters listed in the Target ~nalyte List (TAL) and 
Target Compound List (TCL) . DataChem of Salt Lake City, Utah, conducted organic 
analyses of soil and water samples . Southwest Research Institute of San Antonio , 
Texas, conducted inorganic analyses of soil and water samples. 

~ All laboratory ana l ys es and laboratory qual ity assurance (QA) procedures used 
'during this investigation were in accordance wi t h standard procedures and 
protocols as specified in the EPA Region IV Laboratory Operations and Quality 
Control Manual, Environmental Se rvices Divis ion . (October 24, 1990) or as 
~pecified by the existing EPA standard procedures and protocols for the CLP 
statement of work (SOW), as applicable . 

4.2 . 2 Analytical Data Quality and Data Qual i fiers 

All the analytical data were subjected to a review as described in the EPA 
Environmental Services Division laboratory da ta evaluation guidelines. In the 
tables containing organic and inroganic 3nalyt ical r esul t s , some of the 
concentrations of the organic and inorganic parameters have been flagged with a 
"J." This indicates that the qualitative analysis was ·acceptable , but the 
9uantitative value has been estimated. Other compounds are 'fl agged with an "N," 
indicating that they were detected based upon presumptive evidence of their 

presence . This means that a compound was tentatively 'identifi ed , and i t s 
detection cannot be used as positive identific ation of its presence. Results for 

some background samples are flagged with a "U . " This flag means that the 

material was analyzed for, but not detected . The reported number is the 

15 
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TABLE 1 

TES VIII WORK ASSIGNMENT NO . C04123 
FINAL SITE INSPECTION REPORT 

COURTAULDS FIBERS, INC. 
LEMOYNE, MOBILE COUNTY, ALABAMA· 

EPA ID NO. AtDOOE150617 
WASTELAN No. (:143 

SAMPLE CODES, DESCRIPTIONS, LOCATIONS AND RATIONALE 

SAMPLE CODE DESCRIPTION 

"CN-SS-01 Surface Soil 

CN-SS-02 Surface Soil 

CN-SS-03 Surface Soil 

· CN-SS-04 Surface Soil 

CN-SS-05 Surface Soil 

CN-SS-06 Surface Soil 

CN-SS-07 Surface Soil 

CN - SB-01 Subsurface Soil 

CN-SB-02 Subsurface Soil 

CN - Courtaulds 
SS - Surface Soil 
SB - Subsurface Soil 
bls = below land surface 

LOCATION 

Northwest corner of 
propert y, 6 inches 
(bls). 

Eastern portion of non
hazardous waste landfill , 
6 inches bls . 

West of Mobile River, 
6 inches tls. 

. Western portion of non
hazardous waste landfill , 
6 inches bls. 

Spill containment area, 6 
inches bl s. 

Fuel main r.enance ar·ea, 6 
inches bls . 

West of s l udge lagoons by 
manufacturing plant, 6 
inches bls . 

In conjunc tion with CN-SS -
01, 4.5 f e.et bls . ' 

In conj unc tion with CN-SS-
02 , 4.5 f eet bls . 

18 

RATIONALE 

Establish 
back~round 
cond1tions . 

Determine the 
presence or 
absence of 
contaminants. 

Determine the 
presence or 
absence of 
contaminants. 

Determine the 
presence or 
absence of 
contaminants. 

Determine the 
presence or 
absence of 
contaminants . 

Determine the 
presence or 
absence of 
contaminants. 

Determine the 
presence or 
absence of 
contaminants . 

Establish 
background 
conditions . 

Determine the 
presence or 
absence of 
contaminants. 
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TABLE 1 

TES VIII WORK ASSIGNMENT NO. C04123 
FINAL SITE INSPECTION REPORT 

COURTAULDS FIBERS. INC. 
LEMOYNE, MOBILE COUNTY, ALABAMA 

EPA ID NO. ALD008l50617 
WASTELAN No. C-143 

SAMPLE CODES, DESCRIPTIONS, LOCATIONS AND RATIONALE 

SAMPLE CODE DESCRIPTION LOCATION 

CN-SB-03 Subsurface Soil In conjunction with CN-
SS~03, 4.5 f eet bls. 

CN-SB-04 Subsurface Soil In conjunction with CN-
SS - 03, 4.5 f eet bls . 

CN-SB-05 Subsurface Soil In conjunction with CN
SS-05, 4 . 5 f eet bls. 

CN-SD-01 Sediment East sludge l agoon.* 

CN - SD- 02 Sediment 

CN-PW-01 Groundwater 

CN-IW-01 Groundwater 

. 
l
·qN-IW-02 
·:I 
:• . 

Groundwater 

T<iN-IW-03 Groundwater 
.t i 

:1: l 
·~ CN-IW-04 Groundwater 

CN-IW-05 Groundwater 

CN ~ Courtaulds 
SB - Subsurface Soil 
SD - Sediment 
PW - Potable Well 
IW ~ Industrial Well 

bls - below land surface 

West sludge lagoon.* 

Potable water well on 
northwest cor ner of 
property ; depth 110 
feet bls . 

Process well on 
northern border, north 
of sludge lagoons; 
depth 128 fee t bls . 

Process well southeast 
of sludge lagoons; 
depth 122 fee t bls. 

Process well northeast 
of sludge lagoons ; 
depth 132 fee t bls. 

Process well southwest 
of sludge lagoons; 
depth 116 fe e t b1s. 

Process well north of 
sludge lagoons; depth 
116 feet bls . 

RATIONALE 

Determine the presence 
or absence of 
contaminants. 

Determine the presence 
or absence of 
contaminants. 

Determine the presence 
or absence of 
contaminants. 

Characterize site 
contaminants. 

Characterize site 
contaminants. 

Establish background 
conditions. 

Determine the presence 
or absence of 
.contaminants . 

Determine the presence 
or absence of 
contaminants. 

De termine the presence 
or absence of 
contaminants. 

I 

Determine the presence 
or absence of 
contaminants . 
' Determine the presence 

or absence of 
contaminants . 

* - Depths at which sludge samples were collected were not provided in the 
field logbook. 
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SAMPLE CODE 

CN-PW-01 

CN-IW-01 

CN - IW-02 

CN-IW-03 

CN-IW-04 

CN-IW-05 

CN = Courtaulds 
PW - Potable Well 
IW - Industrial Well 

TABLE 2 

TES VIII WORK ASSIGNMENT NO. C04123 
FINAL SITE INSPECTION REPORT 

COURTAULDS FIBERS, INC . 
LEMOYNE, MOBILE COUNTY, ALABAMA 

EPA ID NO. ALD008t50617 
WASTELAN NO. Col43 

FIELD MEASUREMENTS 

CONDUCTIVITY 
TEMPERATURE(°C) t umhosjcm) 

23 37 

21 610 

19 130 

19 35 

19 120 

19 115 

umhosjcm - micromhosjcentimeters 

20 

pH 

5.2 

5.2 

5.7 

5.3 

5 .0 

5.0 



' : 

laboratory-derived minimum quantitation limit (MQL) for the compound or element 
in that sample. 

At times, miscellaneous organic compounds tr.at do not appear on the TCL are 

reported with a data set. These compounds are labeled "JN," indicating that they 

are tentatively identified as estimated quantities. Becaus~ these compounds are 

not routinely analyzed for or reported, background levels or MQL values are not 

generally available for comparison . The complete analytical data sheets are 

presented in Appendix B. 

_4.2.3 Presentation of Analytical Results 

·This section presents a discussion and interpretation of th~ analytical results 

from the environmental samples collected during the FIT investigation conducted 

at Courtaulds. Analytical results for the soil and sediment samples are 
presented in Tables 3 and 4 . Analytical results for the groundwater samples are 

presented in Tables 5 and 6. Background or control samples have been designated 

for all media. Values for background or control samples are presented either as 

a measured concentration or as the MQL i f the analyte~ was not detected. 

Concentrations of contaminants that are gr eater than three times control 

concentrations are considered to be elevated. If the contaminant was reported 

as an MQL in the control sample, any value gr~ater than MQL for that contaminant 
is considered to be elevated. 

I 

,4.2 . 3.1 Soil and Sediment Sampling Results 

!six surface soil and four subsurface soil samples were collected in addition to 

ltwo corresponding control samples . Four surface soil samples contained elevated 

concentrations of inorganic contaminants. The surface soil sample collected on 
!the western portion of the nonhazardous waste l andfill contained arsenic (4 times 

!control), copper (5 times control) , lead (13 times control), mercury (7 times 
' 
:control) and zinc (35 times control) . The surface soil sample collected in the 

spill containment area contained chromium (3 times control), vanadium (4 times 
control) and sulfate (7 times control) . Zinc (40 times control) and sulfate (93 
times control) were detected in the surface soil sample collected in the fuel 
maintenance area. Chromium (11 times control), lead (10 times control), zinc (14 

times control), sulfate (219 times control) and sulfides (10 times control) 
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TABLE 3 

TES VIII WORK ASSIGNMENT NO. COH23 
FINAL SITE INSPECTION REPORT 

COURTAULDS FIBERS, INC . 

::.._·£ .~. ~- · Ml!Oi~'I::o:~~!~g~~n:r~~AMA .. 
--·---· WASTELAN NO . 0143 

S~'i OF INORGANIC ANALYTICAL RESULtS 
SURFACE SOIL, SUBSURFACE SOIL, AND SEDIMENt SAMPLES 

SLUOGE LAGOON 

SPILL SPILL 
LANDFILL WEST OF LANDFILL CONTAINMENT FUEL MANUFACTURING LANDFILL WEST OF LANDFILL CONTAINMENT 

CONTROL EAST RIVER WEST AREA HAINTENAN~E PLANT CONTROL EAST RIVER WEST AREA EAST WEST 

PARAMETERS CH-SS- CH-SS-02 CH-SS- CN-SS-04 CH-SS-05 CN-SS-06 CN-SS-07 CH-SB- CN-SB-02 CH-SB- CN-SB-0~ CN-SB-05 CN-SD- CN-SD-
(m&/ka) 01 03 01 03 01 02 

ALUMINUM 11 , 000 2 , 700 10 ,000 15 , 000 20 , 000 3 , 700 12 . 000 19,000 5 , 000 30,000 16 , 000 23,000 6,100 15 , 000 
ARSENIC 3U 2 . 7 12 4 . 1 2 . 9 4 . 2 3 . 6 6 . 1 7 . 4 
BARIUM 39 69 46 65 13 38 40 23 60 23 56 110 40 
CADMIUM 0 . 70U 9 . 4 
CALCIUM 150 290 1,800 310 140 1 ,700 130U 340 950 1 ,300 340 
CHROMIUM 11 5.3 22 25 33 12 30 32 8 . 4 69 27 41 490 21 
COBALt 3U 2. 7 3 . 7 3 . 9 2 . 2 6 . 5 4.7 4 . 6 3 . 1 4 . 9 78 3 . 3 
COPPER w 20 9.3 14 6.6 10 190 
IRON 6,900 4,900 13,000 19,000 31,000 11,000 18,000 26,000 2 , 600 63,000 17.000 46,000 15 , 000 9,200 
LEAD 14 4.1 10 180 14 17 140 11 4 . 3 17 6 . 1 14 86 7 . 3 
MAGNESIUM 320 140 250 900 720 600 670 250 1.100 610 620 780 :no 
MANGANESE 170 14 62 120 18 . 41 46 15 24 24 32 13 350 190 
MEP.CURY 0.12U 0 . 83 0 . 12U 0 . 83 9 . 6 
HICKEL 5U 9.6 6 . 3 4 .1' 12 6 . 7 7.9 6.7 6 . 9 160 16 
I'OTASS!Ut1 200 180 .!6U 4 30 630 HO ~ltJ H<. J . l~v .:.511 ~ S l• 9<'0 Q.;( • 

SODIUM 130U 180 570 130U 270 25,000 4,000 
VANADIUM 17 8.4 28 36 68 7 . 1 24 54 8 . 1 83 34 72 22 
ZINC 21 5.4 12 730 36 840 300 31 5.9 38 260 30 180 , 000 1,500 
CYANIDE 2 . 9U 75 
SULFATE 27 37 53 190 2,500 5, 900 14U 12 20 84 12 460 1,700 
SULFIDES 8 . 7 8 000 5.8U 180 210 370 9 . 3 

Material analyzed for but not d•tected above minUnum quantitation limit (MQL) . 
u Mat•rlal - ~as analyzed for but not dotoc eod . Tho number given is tho HQL . 
R Qualley Control lndl.cat:e.s that data ia unusable . Compound may or may not be present. 
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TAIILE 4 

TES VIII WORK ASSIGNMENT NO. C04123 
FINAL SITE INSPECTION REPORT 

COURTAULDS FIBERS , INC . 

·-~u:HOk~··I~:~~E .Jg~~~iso~?AMA- · 
WASTELAN NO. 0143 

SUMMARY OF ORGANIC ANALYTICAL RESULTS 
SURFACE SOIL, SUBSURFACE SOIL, AND SEDLHENT SAMPLES 

PARAMETERS ( ug/ki) 

POltGIWILB COKPOOJIDS 

TOLUENE 

UNIDENTIFIED 
COMPOUNDS/NO . 111 

DIMETHYL
CYCLOPROPANE 1" 

THIOPHENE 111 

DIMETHYL-THIOPHENE Ill 

DIHETIIYL-DISULFIDE Ill 

ElcrllACT.A.BLE CQ(p()OJIDS 

NAPETBAl.ENE 
ACEUAPHTEIENE 

DIBENZOFURAN 
FLUORENE 
PHENANTHRENE 
ANTHRACEIIE 
DI- N-BUTYLPETHALATE 
FLUORANTEENE 
P'lRENE 

SOIL 
TRIP 

BLANK 

CN-TB-
015 

LANDFILL 
CONTROL EAST 

CN-SS· CN-SS-02 
01 

l20J 

770U 
7 1<1U 
770U 
770U 
770U 
770U 
770U 
770U 
770U 

SPILL 
WEST LANDFI LL CONTAINMENT 

OF WEST AREA 
RIVER 

CH-SS- CN-SS-04 CN-SS-05 
OJ 

25 

60J/1 

l80J 
450J 
220J 
460J 
~. soo 

680J 
150J 

3,000 
3 200 

J 
N 

Macerial analyzed for buc not detected above mini~um qu~ntitation limit (HQL). 
E3tLma~ed Value. 
Pre5umptlve evldence of presence of materlal . 
Maeerlal w~s analyzed for but not detected . The number glven is the MQL. 

FUEL HANUFAC-
MAINTENANCE TURING CONTROL 

PLANT 

CN-SS-06 CN-SS-07 CN-SB-01 

6U 

40J/1 

160J 

3,800 
280J 210J 
l80J 

SLUDGE LAGOON 

SPILL 
LANDFILL WEST OF LANDFILL CONTAIN-

EAST RIVER WEST HENT .EAST WEST 
AREA 

CN-SB-02 CN-Sll- CN-SB-04 CN-Sll-05 CN- CN-SD-
OJ SD- 01 02 

9 36 6J 

20J/l 200J/ 
3 

40JN 

30JN 
40JN 

20JN 

H, 
Tentatively identified and unidentified compounds . This compound is not on Target Compound Lise and is reporced only as dotocced ln individual samples; HQL not determined. 
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PARAMETERS (ug/k&) 

BENZO (A)ANTBRACENE 
CHRYSENE 
BEHZO(B AND/OR K ) 
FLUORANTHENE 

8IS(2-
ETHYLHEXYL)PHTHALATE 

8ENZO(A)PYRENE 
INDEN0 (1,2,3-CD)PYRENE 
BENZO(GHilPERYLEHE 
GAMMA SIIOSTEROL 111 

KETBOXY
FRIEDOOLEANENE 111 

EPOX'i-a- · 
FRIEDOSECOPEHE 111 

HEXADECANE 111 

liEPTADECANE I ll 

TETRA
HETBYLBUIYLPBENOL 111 

~g~o~rTIFIED COMPOUNDS/ . 

P&STICIDB(PCB COHPOOKDS 

PCB- 1260 (4ROCLOR 1260) 

SOIL 
TRIP 

BLAHK 

CN-TB-
015 

LANDFILL 
CONTROL EAST 

CN-SS-01 CN-SS-02 

770U 
770U 
770U 

770U 

770U 
770U 
770U 

2,000JN 

30 , OOOJ/11 

370U 

TABLE ,, Continued 

T£S VIII WORK ASSIGNHENT NO . C04123 
FINAL SITE INSPECTION REPORT 

COURTAULDS FIBERS, INC. 
L£110'iNE, MOBILE COUNTY, AL.QAMA 

-------:----EPA-ID ·HO . . ALD008U0617 
WASTELAN NO. 0143 

WEST 
OF 

RIVER 

CN-SS-
03 

3,000J 
N 

SUMMARY OF ORGANIC ANALYTICAL RESULTS 
SURFACE SOIL, SUBSURFACE SOIL AND SEDIMENT SAMPLES 

SPILL 
LAN!lFILL CONTAINMENT FUEL MANUFACTURING 

WEST AREA MAINTENANCE PLANT. 

CH-SS-04 CN-SS-05 CN-SS-06 CN-SS-07 

1,900 
1,600 
1 , 900 

960 

850 
630J 
170J 

1, OOOJNJ 

4,000JN 

600J/1 70,000J/4 3,000J/2 4,000J/2 

1,100 

Maeeria1 analyzed for but not deeected above min~wn quantitation limit (MQL). 
Estimated Value . 
Presumptive evidence o f presence of material . 

LANDFILL WEST 
CONTROL EAST OF 

R.tvn 

CN-SB-01 CN-SB-02 CN-
SB-03 

.~ •. OOOJ/2 

- ----0----

SPILL 
LANDFILL CONTAIN 

WEST -KENT 
AREA 

CH-SB-04 CH-SB-
05 

SLUDGE LAGOON 

EAST 

CH-SD-01 

10,000JN 

10,000JN 

B,OOOJN 

WEST 

CN-SD-
0 

9,000 , 000 30 ,000J 
J /1 /14 

Material ~as analyzed for but not detected . The number siven is tho HQL. 
Tentatively identified and unidentified compound• . Thi• compound is not on Target Compound List and is reported only as detected in individual •amples; HQL not determined. 
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TES VIII WORK ASSIGNMENT NO . C04123 
PINAL SITE INSPECTION REPORT 

COURTAULDS FIBERS, INC . 
LEMOYNE, MOBILE COUNTY, ALABAMA 

EPA ID NO. ALD008150617 
WASTELAN NO . 0143 

SUMMARY OF INORGANIC ANALYTICAL RESULTS 
GROUNDWATER SAMPLES 

PRESERVA1IVE POTABLE WELL ONSITE INDUSTRIAL WELLS 
BLANK CONTROL 

PARAMETERS CN-PII-01 CN-PW-01 CN-IW-Ol 
(u I l) 

BARIUM 25 58 

CALCIUM 610 1,300 

COBALT au 

COPPER 5U 

IRON sou 
MAGNESIUM 600U 1 , 200 

MANGANESE 30 41 

POTASSIUM 720U 770 

SODIUM 2,600 20,000 

ZINC 6U 

SULFATE '1, OOOUR 20,000J 

SULFIDES 1,400J 

Material analyzed for but not detected above ~lnUDum quantLtatLon (MQL). 
J Esti~ated Value . 
U Material was analyzed for but not detected . The number given is the MQL . 

CN-IW-02 

32 

2,100 

890 

1 ,100 

59 

17 , 000 

19 

27,000J 

R Quality Control indicates that data is unusable. Compound may or' may not be present . 

25 

CN-IW-03 

27 

1,100 

680 

47 

4 , 300 

14 

4 , 000J 

CN-IW-04 

39 

1 , 900 

l2 

670 

1 , 000 

110 

19 , 000 

78 

34,000J 

14 , 000J 

CN-IW-05 

64 

3,600 

3l 

1 ,700 

46 

1,000 

l7 ' 000 

67 

19,000J 

3,600J 

., 



TABLE 6 

TES VIII WORK ASSIGNMENT NO . C04123 
FINAl SITE INSPECTION REPORT 

COURTAULDS JIBERS, INC . 
LEMOYNE , MOBILE COUNTY , ALABAMA 

EPA ID NO. ALD008150617 
WASTELAN NO . 0143 

SUMMARY OF ORGANIC ANALYTICAL RESULTS 
GROUNDWATER SAMPLES 

TRIP BANK POTABLE WELL 
CONTROL 

ONSITE INDUSTRIAL WELLS 

PARAMETDRS ( ug/1) 

PURGBAJILE 
COCPOl111DS 

CAR.BOH 
TETRACHLORIDE 

TRICHLOROETHENE 

CN-TB-OlW CH-PW-01 CN-IW-01 

5U 

5U 

Material analyzed for but not detected above minimum quantitation (HQL). 
J E5timated Value . 
U Materia l was analyzed for but not detected . The number &ivon is the MQL . 

26 
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'"ere detected in the surface soil sample collected near the manufacturing plant. 
The only subsurface soil samples that conr:ained elevated concentrations of 
inorganic 
landfill . 

control), 

contaminants were the two samples collected in th~ nonhazardous waste 

Elevated concentrations of mercury (7 times control) , zinc (8 times 

sulfate (6 times control) and sul fide (36 times control) were detected 
in the surface soil collected from the west~rn portion of the landfill, while 

only sulfides (36 times control) was detect ed in the subsurface soil sample 

collected from the eastern portion of the landfill . 

Of the inorganic contaminants detected at eleva ted concentrations in soil samples 

zinc, sulfate and sulfides are related to the viscose process . 

Only two surface soil samples contained e) eva ted concentrations of organic 
contaminants (concentrations greater than MQL) , while three samples contained 

estimated quantities of organic contaminants. Fourteen polynuclear aromatic 
hydrocarbons (PAHs), 2 phthalate_s and Aroclor 1260 (polychlorinated biphenyl 

[PCB)) were detected in the surface soil sampl e collected in the eastern portion 
of the nonhazardous waste landfill. The surface soil sam~le collected in the 

fuel maintenance area contained three iden t ified organic compounds and the 

surface soil sample collected in the manufacturing area contained two identified 

:organic compounds. Both samples contained two PAH compounds . The organic 
!contaminants that were detected in these soi l samples are compounds commonly 

!found in either petroleum products or plas tic izers . 

'

The sludge lagoons also contained inorgani c contaminants. · A control s ediment 
sample was not collected as these two sediment samples were considered 

!
representative of waste . The following contaminants were present : barium, 

cadmium, chromium , cobalt , copper, lead, manganese, mercury , nickel , and zinc. 
I 
·sulfate and sulfide were also detected . Toluene (36 micrograms/kilograms [J.Ig/ kg] 
and 6 J.lg/kg) along with five miscellaneous compounds detected at estimated 

concentrations we!e the only organic contaminants detec ted in the sludge lagoon 
samples . The eastern lagoon i n general contained more contaminants at higher 

levels than the western lagoon. 

4.2.3 . 2 Groundwater Sampling Results 

'Each of the groundwat er samples which weLe collected from four process wells 
contained at least one of the contaminants as sociated with the viscose process 

(zinc, sulfate or sulfide) at elevated concent rations . The1 process well sample 

collected southwest of the sludge lagoons contained zinc (13 times MQL) , sulfide 

(10 times control) and sulfate (34 times MQL), while the process well sample 

collec ted southeast of the sludge lagoons contained zinc ( 3 times MQL) and 

27 



sulfate (27 times MQL) . The process well on the northeast corner of the sludge 
lagoons contained z inc (11 times MQL) and sulfate (19 times MQL) . Sulfate 
(20 times MQL) was detected in the process wel l sample collected on the northern 
border of the property, north of the sludge lagoons. 

Additionally, manganese (4 times control) was detected in one process well . 

Organic compounds were not detected at elev!:l ted concentra'tions in any of the 
groundwater samples . 
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5.0 SUMMAR{ 

I 
Surface soil, subsurface soil, sediment and groundwater samp,les collected during 
the SI contained elevated concentrations of inorganic contaminants. Elevated 
concentrations of at least one of the contaminants associated with the viscose 
process (zinc, sulfide or sulfate) were detected in four surface soil, two 

subsurface soil , two sediment and four groundwater samples . Other inorganic 
contaminants detected at elevated concentrattons in at least one surface soil 

sample include the following : arsenic, copper, chromium, lead, mercury and 
vanadium. Additionally, sediment samples collected from the sludge lagoons 

contained the following inorganic contaminants : barium, : cadmium, chromium, 
cobalt, copper, lead, manganese, mercury and nickel . Toluene was also detected 

in the sludge lagoon sediment samples. ThrP.e surface soil samples contained 
organic compounds such as PAHs, phthalates or Aroclor 1260 . The areas of 
greatest contamination were the sludge lagoons and the · nonhazardous waste 
landfill. 

These contaminants can be transported along the surface water migration pathway 

through wetlands located on the western bank of the Mobile ~ River and then into 
-the river itself to complete the 15-mile surface water ' migration pathway . 

' Fishing is conducted in the Mobile River . Additionally , there are endangered or 
!threatened species living in either the river or the wetlands areas surrounding 
:the Mobile River. 

I 
I 
Potable water for the study area is obtained from either private or municipal 
wells located within a 4-mile radius of the facility. Site-related contaminants 
~~ve been documented at elevated levels in onsite groundwater wells. 

Based on the presence of site-related contaminants in groundwater, and the 
'potable use of groundwater in the vicinity of the site, it is recommended that 
' this site be considered for further action under CERCLA. 
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EXECUTIVE SUMMARY 

Introduction 

The Endangerment Assessment for the Cold Creek/LeMoyne 

site is based on existing data from the Remedial Investigation 

and other information provided to ERT by Stauffer Chemical 

Company. The development of this Endangerment Assessment (EA) 

is consistent with the requirements of the National Contingency 

Plan (NCP), and conforms to EPA guidance regarding EAs at 

CERCLA sites. 

Site Description and History 

Stauffer Chemical Company previously owned and operated a 

multi-product inorganic chemical manufacturing plant at 

LeMoyne, Alabama and an agricultural chemical facility at the 

adjacent Cold Creek site. The LeMoyne plant, purchased by Akzo 

Chemie America, Inc. (now Akzo Chemicals Inc.) in 1987, has 

been in operation since 1953. The Cold Creek plant has been in 

operation since 1966 and is currently owned by ICI Americas, 

Inc. 

Halby Chemical Company (later part of Witco, Inc.) also 

operated a small facility for a time on a leased section of the 

LeMoyne property. 

Until 1973, industrial wastes from these operations were 
disposed in unlined disposal areas and, in the case of 
wastewater, to unlined ponds or, after treatment, by discharge 

to Cold Creek swamp. Presumably as a result of these 

practices, a ground- water contamination problem developed. 

This was recognized in the early 1970's, and many improvements 

and waste-handling modif i cations were made, inc luding t he 

installation of a ground- water intercept and t reatment sys t em . 

In 1982 , an assessment of t he plant s ites was ma de by t he 

Alabama Department of Public Health in response t o submiss ions 

made by Stauffer to the House Committee on Interstate Commerce 
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("the Eckhardt Survey"). At the request of the Alabama 

Department of Public Health, monitoring wells were installed 

around the three closed landfills. In spite of the previously 
identified ground-water problems already under remediation, 

data primarily from these monitoring wells were held by the 

Federal Environmental Protection Agency (EPA) to be the basis 

for inclusion of these facilities on the National Priorities 

List (NPL), which ranks hazardous waste disposal sites under 

provisions of the Comprehensive Environmental Response, 

Compensation and Liability Act of 1980 (CERCLA), commonly known 

as "Superfund". 

Extent of Contamination 

To properly assess the potential public health and 

environmental impacts from the Cold Creek/LeMoyne site, a 

characterization of the potential areas of contamination must 

be made. These include the nine ponds or lagoons, four of 

which are still active, the three closed landfills, and 

portions of the two swamps (Cold Creek and LeMoyne). 

Based on the frequency of detection, the concentrations 

detected, and the toxicological properties of the contaminants 

which have been found at the site, the following compounds were 

selected as "representative" compounds. These are: 

• carbon tetrachloride; 

• carbon disulfide; 

• cyanide; 
• mercury; 

• 6 thiocarbamates (including EPTC, butylate, cycloate, 
molinate, pebulate, and vernolate); and 

• thiocyanate. 

ES-2 
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Exposure Assessment 

The Cold Creek/LeMoyne site is located in an industrial 

area and is surrounded by several other large chemical 

production companies. Fewer than 10 residences are located 

within one mile of the site, and none of them are downgradient 

of the contaminated ground water at the site. The nearest 

population centers include Mt. Vernon (with a population of 

1,038), which is located about 8 miles north of the site, and 

Creola (population of 673), which is located about 5 miles to 

the south (U.S. Department of Commerce, 1981). 

The majority of the chemical plants as well as the local 

communities in the area obtain water from the water-table 

aquifer. The Cold Creek facility has one drinking-water well 

and one backup well, and the LeMoyne facility has two 

drinking-water wells. The CNA facility to the south has one 

drinking-water well and a backup well. These wells were 

sampled during the RI, and no contaminants were detected. 

Both Cold Creek swamp and LeMoyne swamp represent the most 

important environmental receptors at the site. These swamps 

currently support a diverse variety of plants and animals, 

including the alligator, which is currently listed as a 

threatened species. The Mobile River, which forms the eastern 

boundary of the site, is also a potential environmental 

receptor. 

After identifying the potential receptors and the 
contaminants to which they may be exposed, it is necessary to 
determine the ways in which they may be exposed and the 
frequency and magnitude of the potential exposure. Human 
exposure to the contaminants identified at the Cold 

Creek/LeMoyne site can potentially occur directly through air, 

water or solid media (soils, sediments or sludges) or 

indirectly through the food chain; however, the most likely 

exposure pathways are as f.ollows: 
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• Incidental ingestion of contaminated swamp sediments; 

• dermal contact with contaminated swamp sediments; 

• ingestion of contaminated biota; and, 
• ingestion of contaminated ground water. 

Exposure to contaminated swamp sediments and via ingestion 

of fish is probably infrequent because the site is located in 

an industrial area and people generally do not spend much time 

in wetland areas unless they are bird watchers or are on other 

kinds of nature walks. In addition, shoes and other articles 

of clothing will help to protect anyone from direct contact 

with the swamp sediments. Ingestion of contaminated fish is 

also expected to be infrequent because it is unlikely that 

anyone fishes in Cold Creek swamp, given its proximity to 

industrial property, its restricted access, and the small size 

of the fish in the swamp. 

No current risk appears to exist from exposure to 

contaminated ground water at the site, because none of the 

contaminants have been detected in any of the drinking-water 

wells in the immediate vicinity of the site. It is highly 

unlikely that future exposure to contaminated ground water 

would occur, because a permit is required for the installation 

of a potable water well from the state of Alabama, and it is 

unlikely that a permit would be granted given the documented 

ground-water contamination at the site. 

Public Health R~sk Characterization 

Quantitative risk estimates were conducted for both adult 
workers and teenagers that could be exposed to contaminants at 

the Cold Creek/LeMoyne site. Using conservative assumptions, 

risks were calculated for hypothetical individuals who may come 

in contact with hazardous compounds via exposure to 

contaminated swamp sediments and ingestion of contaminated fish 

and ground water. Two scenarios were developed for each 

exposure route. The worst-case scenario assumes that an 
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individual is exposed to the maximum concentration of the 

compound measured in that media (i.e., sed1ments or fish), and 
the realistic case uses average concentrations found at the 

site. For teenagers, it was assumed that they would be exposed 

to contaminated swamp sediments 6 times per year for a period 

of 5 years, and for adult workers it was assumed that they be 

exposed 12 times per year (once a month) for 30 years. In 

determining risk from ingestion of contaminated fish, it was 

assumed that an individual would consume 26 grams of fish per 

day for a period of 30 years. 

Results of the quantitative risk assessment for 

noncarcinogens show that individuals exposed to contaminants at 

the Cold Creek/LeMoyne site are not at risk, even if they are 

exposed to maximum concentrations under current conditions . 

Even when the risks for each exposure route and each compound 

are summed, the total Hazard Index (HI) is still less than 

unity, showing that the estimated doses are less than the 

threshold doses (i.e., the dose below which no adverse effects 

are expected to occur). However, care must be taken when 

interpreting summed HI's, because adding them assumes that 

their toxicological effects are additive, which may not be true. 

The underlying assumption for assessing the risks from 

suspect or known human carcinogens is that there is no 

threshold for an adverse health effect. Carcinogenic risk is 

quantified by multiplying an EPA-derived cancer potency factor 
by the estimated intake (dose) to calculate cancer risk due to 

each site-related exposure. Carbon tetrachloride is the only 

indicator compound at the Cold Creek/LeMoyne site which is 
considered by the EPA to be a suspect human carcinogen. This 

compound was only detected in the ground water and in 

subsurface soil samples from beneath the wastewater treatment 

ponds. As discussed above, there is no current risk from 

exposure to contaminated ground water, and therefore, there is 

no current risk from carbon tetrachloride at this site. 

However, carcinogenic risk from carbon tetrachloride ranges 
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-4 -5 . from 3.57 x 10 to 5.28 x 10 should a worker 1ngest 

contaminated ground water in the future for a period of thirty 

years, which is highly unlikely. 

Environmental Impacts 

The most environmentally sensitive portion of the site is 

believed to be the Cold Creek swamp. Sediment concentrations 

and fish body burdens of mercury appears to be elevated in this 

area. Potential exposure routes for aquatic and semi-aquatic 

organisms include water, sediment and food-chain pathways, with 

the food-chain exposure route predominating at higher trophic 

levels. The U.S. Fish and Wildlife Service (USFWS) considers 

the swamp to be a preferred habitat for the threatened American 

alligator (Alligator mississippiensis), and the potentially 

endangered Alabama Red-Bellied turtle {Pseudemys alabamensis). 

Current data are not adequate to assess the exposed biota 

populations or estimate exposure via all pathways and thus to 

estimate potential risks to these populations. With the data 

at hand, the potential for adverse affects to sensitive birds 

and mammals, if these inhabit the wetland, cannot be ruled· out. 
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Site Review and Update: A Note of Explanation 

The purpose of the Site Review and Update is to discuss the current status of a hazardous 
waste site and to identify future ATSDR activities planned for the site. The SRU is 
generally reserved to update activities for those sites for which public health assessments 
have been previously prepared (it is not intended to be an addendum to a public health 
assessment) . The SRU, in conjunction with the ATSDR Site Ranking Scheme, will be used 
to dctennine relative priorities for future ATSDR public health actions. 



REVISED SITE REVIEW AND UPDATE 

STAUFFER CHEMICAL COMPANY (COLD CREEK PLANT) 

BUCKS, MOBll..E COUNTY, ALABAMA 

CERCUS NO. ALD095688875 

AND 

STAUFFER CHEMICAL COMPANY (LEMOYNE PLANT) 

LEMOYNE, MOBILE COUNTY, ALABAMA 

CERCUS NO. ALD008161176 

Prepared by 

Alabama Department of Public Health 
Under a Cooperative Agreement With 

Agency for Toxic Substances and Disease Registry 



SUMMARY OF BACKGROUND AND HISTORY 

The Cold Creek and LeMoyne Superfund Sites (the sites) are located approximately 20 miles 
north of Mobile, Mobile County, Alabama in the rural community of Axis (Figure 1).1 Land 
use surrounding the sites is predominately industrial (Figure 2). The Alabama Power Barry 
Steam Generating Plant, a coal-fired, electrical generating station, is located north, Hoechst 
Celanese Corporation is northwest, and ATOCHEM is west of the sites. Other nearby 
chemical production facilities include Courtauld Fibers, Inc., and DuPont, Inc. The Cold 
Creek Swamp begins north-northeast of the sites, and continues to the Mobile River, about 
one and one-half miles to the east. 1 The swamp encloses about 650 acres. Cold Creek 
passes through the swamp and flows into the Mobile River. 

The Stauffer Chemical Company once owned both plants, which together comprise 947 
acres. Zeneca (formerly ICI Americas, Inc.) currently owns the Cold Creek Plant, and Akzo 
Chemical, Inc. owns the LeMoyne Plant. The companies maintain active production plants 
on the property, and share responsibility for the sites. The sites are being studied and 
cleaned-up together. 2 Under Stauffer Chemical Company ownership, the LeMoyne plant 
began operations in 1953 with a retort carbon disulfide (CS,) plant. Other production 
facilities were added later, including a reactor CS2 plant (1956), a sulfuric acid plant (1957), 
a carbon tetrachloride (CTC) plant (1963), a caustic/chlorine plant (1964), and Crystex (a 
proprietary sulfur compound) plant (1974). Halby Chemical Company (later part of Witco, 
Inc.) operated a plant on a leased section of the LeMoyne property from approximately 1965 
to 1979. The LeMoyne plant was acquired by Akzo Chemie America (now Akzo Chemicals, 
Inc.) in 1987. The Cold Creek plant began operations in 1966 and expanded its operations 
to include production of a variety of agricultural chemicals, including several thiocarbamates. 
Zeneca now owns the Cold Creek plant. 1 

Past wastewater disposal practices at the Stauffer plants resulted in the contamination of the 
on-site soils with thiocarbamates and thiocyanate; the groundwater with carbon tetrachloride, 
carbon disulfide, and thiocarbamates; and swamp sediment and flsh with mercury.2 The sites 
have been divided into three operable units (OUs): the 18 solid waste management units 
(SWMUs) (Figure 3), the groundwater, and the Cold Creek Swamp. 

Wastewaters from the Cold Creek and LeMoyne plants and the Halby Chemical Company 
were discharged into Cold Creek Swamp. In 1975, an effluent line was constructed to allow 
discharge of processed wastewater directly into the Mobile River. The swamp no longer 
receives effluent discharge. 1 

On-site contaminant source clean-up activities were started in late 1973. Three intercept 
wells and an air stripping system were installed in late 1980 to contain groundwater 
contamination. The wells were approved by the Alabama Water Improvement Commission, 
now the Alabama Department of Environmental Management (ADEM).3 
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In 1982, the Alabama Department of Public Health (ADPH) and the U.S. Environmental 
Protection Agency (EPA) investigated the site. Metals, chlorides, carbon tetrachloride, and 
assorted organic compounds were detected. As a result, the EPA added the Cold Creek and 
LeMoyne sites to the National Priorities List (NPL). The Cold Creek site was ranked number 
204 and the LeMoyne site was ranked number 467.3 The Remedial Investigation/Feasibility 
Study (RifFS) was submitted to the EPA in 1988. 

The Public Health Assessment (PHA) for the Cold Creek and LeMoyne sites was completed 
in January 1989.2 No contaminants of concern were found off-site at concentrations high 
enough to cause adverse health effects. The PHA did find that mercury was present in 
swamp sediments and fish at levels that could cause adverse health effects in exposed people. 
Trespassers in the swamp, including children, were cited as a population that might be 
exposed to mercury contaminated swamp sediments through incidental ingestion, inhalation, 
or dermal contact. The main potential human exposure pathway was through eating mercury 
contaminated fish, but the data were insufficient to judge whether exposure had occurred. 
The PHA classifled the sites a potential health concern, and made the following 
recommendations. 

1. The contaminated groundwater should continue to be withdrawn and treated. 

2. Restricted access to the Cold Creek Swamp should be continued. 

3. Consideration should be given to determining the extent of mercury 
contamination in the Cold Creek Swamp and Mobile River. In order to 
delineate the mercury contamination, a methodical sampling plan should be 
developed and implemented. This plan should determine the total extent of 
mercury sediment and fish contamination. 

4. In order to more adequately assess human exposure, information on the 
recreational use of the creeks, river, and land near the sites should be obtained. 

5. Additional sampling of consumable fish from the Cold Creek Swamp is 
warranted. This measure would facilitate assessment of human exposure to 
mercury contaminated fish. 

6. Groundwater monitoring should be continued to ensure that the groundwater 
interception system is preventing the migration of contaminants of concern. 

CURRENT CONDITIONS OF THE SITE 

Brian Hughes, PhD, Environmental Toxicologist and Janice Gilliland, MSPH, Epidemiologist, 
from the ADPH, visited the sites on August 12, 1993. Public access to the active plant areas 
is restricted by a chain-linked fence. Much of the property outside the active plant areas is 
grass covered. The Cold Creek Swamp can be entered from the Mobile River and by 
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crossing through Alabama Power property on the north or Courtauld Fibers, Inc. property to 
the south. No physical hazards were noted during the visit. 

The fmal Decision Document for the SWMUs at the Stauffer Cold Creek/LeMoyne sites 
(completed in December 19924

) presented evidence that the Cold Creek Old Neutralization 
Pond, the LeMoyne Landfill, and the Old Carbon Tetrachloride Plant wastewater treatment 
(WWT) pond/Old Carbon Disulfide Plant WWT pond, and possibly the Old Halby Pond, may 
have leached contaminants of concern into the groundwater. Contaminants of concern 
detected in the groundwater and reported in the Decision Document for the SWMUs (OU-2) 
were thiocarbarnates, carbon tetrachloride, carbon disulfide, and thiocyanate. Apparently, on
site groundwater contamination is being contained by the pump and strip treatment wells, and 
is not an exposure pathway of concern at this time. 

The Old Firewater pond and the Unnamed Tributary are on-site units that present ecological 
concerns. The Decision Document recommends that a focussed study be conducted on each 
of these units to identify potential chemicals of concern and as a preliminary evaluation of 
ecological risk.4 There is no known completed human exposure pathway. 

The EPA is working with Zeneca and Akzo Chemicals, Inc. to identify further the nature and 
extent of contaminants related to the SWMUs on the sites. At present, we believe that a 
potential exposure pathway exists for remediation workers only. 

Mercury contamination in the sediments and biota in the Cold Creek Swamp is a past and 
present health concern associated with the site. The Remedial Investigation (RI) Report on 
the Cold Creek Swamp Operable Unit, released in March 1992, documents the extent of 
mercury contamination in the swamp. Sampling for the Cold Creek Swamp RI was 
conducted in three phases, designated Stage I, Stage II, and Stage ill. Stage I sampling 
confmned mercury as the primary contaminant of concern in swamp soils and sediments. 3 

Because the potential for human exposure to mercury in sediments lessens with greater depth, 
we limited our assessment to mercury levels in the top 12 inches of sediments. 

The highest mercury concentrations are found in the Upper Swamp zone, and generally 
decrease as distance from the source increases. Mercury was found at a maximum 
concentration of 1600 mglkg (estimated value) in Stage ll D core samples taken from the top 
12 inches of sediment in the upper swamp. Concentrations in the D samples from the same 
depth decreased in the lower swamp to a maximum level of 55.1 mg/kg (estimated value). 

Some samples were collected to determine the bioaccessibility of the mercury in the swamp. 
Samples taken at the 0 - 4 inch depth (B samples) in the middle swamp revealed 
concentrations of total mercury up to 632 mg/kg (estimated value, Sample B-29), and 470 
micrograms per kilogram of methyl mercury (B-34). 

The Stage III sampling provided an assessment of mercury contamination in the swamp biota. 
Analyses were based on whole body samples from finfish, herptiles and invertebrates. Only 
the results from the finfish samples are discussed here. 
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Ten finfish were collected from each of the three swamp zones (upper, middle and lower). 
Specimens ranged in size from 101 to 600 millimeters in length. The species and the number 
of fish per species sampled varied among the swamp zones. Total mercury ranged from a 
low of 0.14 mg/k:g in a bluegill from the upper zone, to a high of 3.5 mg/kg in a chain 
pickerel in the lower swamp. 

On May 11, 1992, the Mobile County Health Department issued a no consumption advisory 
for fish caught in the Cold Creek Swamp. The advisory was issued because the mercury 
concentrations in many fish samples exceeded the Food and Drug Administration action level 
of one part per million or one mg/kg, and the fish were from an area accessible to the Mobile 
River. The fish advisory is still in effect. 

The EPA issued a Record of Decision (ROD) in October 1993 documenting the selected 
clean-up plan for the Cold Creek Swamp. The ROD recommends the upper ann swamp zone 
(Figure 4) be capped with a multi-layer cover consisting of different materials to reduce 
exposure to and movement of the contamination. Barriers will be created to isolate the upper 
arm from the rest of the swamp. A intermittent creek that runs through the upper arm swamp 
zone will be diverted. The upper arm swamp zone will be monitored for 10 years. 

Parts of the swamp middle/lower transition zone (Figure 4) where mercury levels exceed 
remedy performance standards will be excavated to a depth of two feet. The excavated 
material will be hauled to the upper arm swamp zone and placed under the multilayer cap. 
The remedies selected for the Cold Creek Swamp meet all necessary Federal and State 
requirements. The EPA will perform the remedial design. 

CURRENT ISSUES 

Mercury contamination is still present in swamp sediments and fish. Long-term mercury 
exposure can cause permanent damage to the brain, kidneys and developing fetuses.6 People 
trespass in the swamp and may be exposed to mercury through incidental ingestion, inhalation 
or dermal contact The exposure pathway of most concern, however, is through ingestion of 
mercury contaminated fish from Cold Creek and the Cold Creek Swamp. 

Surprisingly, fish from the lower swamp zone have the highest whole body tissue levels of 
total mercury. In the lower zone, seven of ten fish had concentrations of total mercury at or 
above 1 mg/kg. Five of the ten specimens sampled were chain or redfm pickerel, and four of 
these had mercury levels above 1 mg/kg. The highest mercury level reported in fish was 3.5 
mg/kg, found in a chain pickerel ~ the lower swamp zone. Four of ten fish sampled in the 
middle zone had total mercury levels above 1 mglkg. Of the four with elevated mercury 
levels, two were chain pickerel and two were largemouth bass. Only one of ten specimens in 
the upper zone had a total mercury level at or above 1 mg/kg. No pickerel were included in 
this sample; however three of the ten fish were largemouth bass. none of which had mercury 
levels above the FDA action level. The observed variation in mercury levels among the three 
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swamp zones may be a result of differences in species and number of fish per species that 
were sampled from each area. 

A public availability meeting (PAM) held on July 24, 1993 to determine community health 
concerns about the sites. The PAM was well attended, but most people had no site-related 
complaints and wanted to discuss concerns about other nearby industries. Some people 
expressed health concerns regarding the safety of private groundwater wells and the local 
municipal water supply. A few local residents still use shallow domestic wells for drinking 
water. Several people also mentioned that they no longer eat locally caught fish or game for 
fear of contamination. 

CONCLUSIONS 

Past manufacturing practices at the Cold Creek and LeMoyne Superfund sites resulted in 
contamination of the groundwater, on-site soils and the Cold Creek Swamp. There is no 
known past or present exposure to contatirinated groundwater. The corrective action wells 
appear to have restricted groundwater contamination to the sites. The SWMUs in the active 
plant areas have been or are being remediated, and do not present a potential exposure 
pathway to off-site populations. Trespassers may be exposed to mercury through incidental 
ingestion, inhalation or skin absorption from contaminated sediments in the Cold Creek 
Swamp. The EPA has selected a cleanup remedy for the Cold Creek Swamp, but the ROD 
has not been implemented. 

The primary exposure pathway of concern at the sites is from eating mercury contaminated 
fish from the swamp. Whole body analyses of fish samples from the site show that mercury 
is being bioaccumulated at concentrations above the FDA action levels (one part per million). 
It is important to note that mercury levels in the edible portions of fish would be higher than 
levels from whole body analysis. However, we do not know if exposure is occurring. The 
swamp and creek are on privately owned industrial property and public access is restricted. 
In addition, a no consumption fish advisory is in effect for Cold Creek Swamp. For these 
reasons, we do not believe that consumption of fish from Cold Creek Swamp is a completed 
exposure pathway of concern at this time. However, if people are eating fish from the 
swamp, we will need to reassess the situation. 

Several recommendations in the 1989 PHA were followed, including continuing monitoring 
and treatment of the groundwater, continuing to restrict access to Cold Creek Swamp, 
determining the extent of mercury contamination in the swamp, and additional sampling of 
fish from the swamp. The PHA recommended additional studies of the extent of 
contamination in the Mobile River. An EPA study of the Tombigbee and Mobile Rivers is 
now underway. The sites will need to be reevaluated when data from that study become 
available. 
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RECOMMENDATIONS 

Recommendations from the previous PHA that generally remain valid are listed below. 

1. The contaminated groundwater should continue to be treated and monitored. 

2. Access to Cold Creek Swamp should continue to be restricted to prevent 
incidental exposure to mercury contaminated swamp sediments. 

3. Information on the recreational use of local creeks, the river, and land near the 
sites is needed to better assess possible human exposure. 

In addition, the ADPH recommends that the no fish consumption advisory on Cold Creek 
Swamp be continued until the contamination of mercury in fish tissue decreases to acceptable 
levels. When data from the Tombigbee/Mobile River study become available, the sites should 
be reevaluated to learn whether surface water, sediments or fish are possible human exposure 
pathways to contaminants of concern. 

Health Activities Recommendation Panel Recommendations: 

The data and information developed in the Site Review and Update have been evaluated to 
determine if follow-up actions may be indicated. Further site evaluation is needed to 
determine appropriate public health actions. 
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Region 4: Superfund 
Serving Alabama, Florida, Georgia, Kentucky, Mississippi, North Carolina, South Carolina, Tennessee and 6 Tribes 

Contact Us Search: .22J 
You are here: EPA Home ~ Suoerfynd NPUCaliber Sites-Alabama Stauffer Chemical Co. (LeMoyne) 

Stauffer Chemical Co. (LeMoyne Plant) 
Site Summary Profile 

EPA ID: ALD008161176 

National Information 

CERCUS Site Profile 
Additional Site Documents 
Site Locat ion 

Location: Axis, Mobile County, AL 
lat/long: 30.969430, -088.017500 
Congressional District: 01 
NPL Status: Proposed : 09/08/83; Final 09/21/84 
Affected Media: Ground water, Sediment, Soil 
Cleanup Status: Site cleanup activities are 
underway 

Site Contaminants of Concern 

Site Reuse/Redevelopment: Continued use
industrial 
Site Manager: Michael Arnett 
(arnett.michael@epa .gov) 

Site Background 

Threats and Contaminants 

Site Cleanuo Plan 

Cleanup Progress 

Enforcement Activities 

Community 
Involvement 

Future Work 

Additional I nformat ion 

Site Background 

The Stauffer Chemical (LeMoyne Plant) Site is located in Mobile 
County in Axis, Alabama, approximately 25 miles north of the 
City of Mobile. The site is adjacent to the Stauffer Chemica l 
(Cold Creek Plant) Superfund Site. The two Sites cover 
approximately 950 acres. The Cold Creek Plant encompasses 
about 220 acres and the LeMoyne Plant encompasses 730 acres. 

Site Alias 

Photos/Multimedia 

Site Photo Goes Here 
- Additional Site Photos 
- Site Video 

Additional Resources 

Site Cleanup Terms - can be 
found in EPA's glossary 
EPA Guides to Cleanup 
Technologies 
Superfund Community 
I nvolvement (PDF) {1 7 pp, 

130K, About PDF) 

J 

The LeMoyne plant began operations in the 1950s manufacturing various hazardous chemicals and 
is currently owned by Akzo Nobel, Inc. The plant manufactures multi-product organic and inorganic 
chemicals including carbon disulfide, sulfuric acid, sulfur chlorides, monochloroacetic acid (MCA), 
sodium hydrosulfide and Crystex, a proprietary sulfur compound. 

From 1965 to 1974, waste from the plant was placed in an unlined landfill located on the eastern 
side of the property. The waste included brine muds, plant refuse, used chemical samples, and 
absorption oil. The LeMoyne Landfill was closed in 1975 with an impermeable cap and liner. 

From 1965 to 1979, a small portion of land on the western end of the LeMoyne site was leased by 
Stauffer to the Halby Chemical Company, which manufactured dye chemicals. A waste pond (the 
"Hal by Pond") was located in the southwest portion of the former Hal by area, adjacent to the 
Norfolk Southern Railroad. Waste products and effluents, including thiocyanates, were reportedly 
held in this pond and eventually discharged to the adjacent Cold Creek Swamp. 

The surrounding area is primarily industrial with a few residential communities within a few miles of 
the site. 

Top of page 

Threats and Contaminants 

Several ponds containing contaminated soils and/ or sludges exist at the Stauffer sites. Ground 
water at the site is contaminated with carbon tetrachloride, carbon disulfide, thiocarbamates, and 
thiocyanate. 
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Site Cleanup Plan 

Due to the size and complexity of the site, EPA identified four operable units (OUs) : OU-1 (ground 
water). OU-2 (various contamination sources found at the site); OU-3 (contamination found in the 
650-acre Cold Creek Swamp adjacent to the plant); OU-4 (still being assessed and defined). OUs 1 
and 3 are common operable units between the adjacent Stauffer Sites. 

The Record of Decision (ROD) for OU-1 was issued in 1989. The cleanup approach included: 

Modify existing ground water intercept and treatment system and install additional 
monitoring and extraction wells. 

Continue extracting ground water from the surficial aquifer via existing and additional 
extraction wells. 

Monitor ground water movement at the site to determine the adequacy of the cleanup 
activities. 

Ground water monitoring at the sites for 30 years. 

The ROD for OU-2 was issued in 1999. Major components of the cleanup approach included : 

Construction of a soil flushing system in the former Halby area to accelerate the migration 
of contaminants from the subsurface soil into the ground water where contaminants will be 
remediated by the exist ing OU-1 treatment system. 

Monitoring of subsurface soil for cyanide and thiocyanate in the former Hal by area on an 
annual basis. 

Institutional controls to restrict construction on the former Halby area until the subsurface 
soil performance standards are met and EPA determines that the site is available for 
unrestricted use. 

The ROD for OU-3 was issued in 1993. Major components of the cleanup approach included : 

Excavation of contaminated soil from the Transition Zone area of the Cold Creek Swamp. 

Disposal of the soil in the Upper Arm Swamp Zone. Soil will be capped. 

A ROD has not yet been developed for OU-4. 

Top of page 

Cleanup Progress 

All components of the ground water extraction system for OU-1 are currently in place and 
operating . 

The Remedial Design for OU-2 has been completed. The responsible parties stated to undertake the 
cleanup activities for OU-2, but the Chemtura Corporation (successor to Halby Chemical Company) 
is currently in bankruptcy. The U.S. Attorney, on behalf of EPA, is working with the Bankruptcy 
Court to resolve this issue. 

In an effort to minimize wetland and woodland habitat loss and to reduce remedy costs, Akzo Nobel 
voluntarily submitted a request (with supporting documentation, including a 2008 Focused 
Feasibility Study) to EPA, proposing that the OU-3 remedy be updated to allow the use of 
AquaB iok®, an in -situ capping technology, which would physically isolate the contaminated 
sediments in the Upper Arm Swamp Zone. AquaBiok® , a product patented in 1996, was developed 
for the purpose of sealing off and isolating contaminated sediments in place without significant 
disturbance to existing deepwater or wetland habitats. At the time the OU-3 ROD was signed, 
AquaBiok® had not been developed; therefore, it was not available for consideration in 1993. 

EPA evaluated Akzo Nobel's proposal and in August 2008 issued a Proposed Plan based on the 
results of this evaluation. EPA subsequently determined that the Superfund process could not move 
forward until EPA and the PRP negotiated an Administrative Settlement Agreement and Order on 
Consent (AOC) requiring Akzo Nobel to submit a new and expanded Focused Feasibility Study for 
EPA's consideration. The AOC was finalized on November 30, 2009. Akzo Nobel submitted the 
Focused Feasibility Study (FFS) in January 2010 and the FFS was finalized in July 2010. Based on 
the review of this FFS, EPA has issued a new Proposed Plan to amend the OU-3 1993 remedy. 

The first Five-Year Review (FYR) for the ground water remedy (OU-1) was conducted in 1999, and 
confirmed that the remedy continues to be protective of human health and the environment. The 



About Region 4 

Newsroom 

Region 4 Superfund 

Site Profiles 

Site Cleanup 

Site Assessment 

Emergencies 

Oil Spills 

Community 
Involvement & 
Outreach 

Enforcement 

Superfund Records 

Risk Assessment 

Grants 

Contracts 

second FYR, conducted in 2005, similarly found the remedy to be protective. Currently EPA is 
conducting the third FYR. The results of the review will be known later this year. 

Site cleanup activities are being led primarily by potentially responsible parties (PRPs) with 
oversight by EPA. 
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Enforcement Activities 

In November 1984, EPA Region 4 sent a general notice letter to SCC notifying the company of 
potential liability for the contamination at the SCC Sites. In 1986, the PRPs entered into an 
Administrative Order on Consent with EPA to perform a Remedial Investigation/Feasibility Study 
(RI/FS). 

Stauffer Chemical contracted to conduct the RI/FS under a consent agreement with the EPA. In 
1990, a Consent Order was executed under which PRPs agreed to perform the remedial 
design/remedial action for OU-1. 

EPA and the PRP negotiated an Administrative Settlement Agreement and Order on Consent (AOC) 
for OU-3. The AOC was finalized on November 30, 2009 and required Akzo Nobel to submit a new 
and expanded Focused Feasibility Study for EPA's consideration. 

Top of page 

Community Involvement 

EPA has conducted a range of community involvement activities at the Stauffer sites to solicit 
community input and to ensure that the public remains informed about site activities throughout the 
site cleanup process. Outreach activities have included public notices, information meetings on 
cleanup progress and activities, public comment periods on changes to the cleanup plan, and a 
Community Relations Plan completed in 1985. 

Most recently, EPA is conducting a 30-day public comment period, starting July 31, 2010 and ending 
August 30, 2010, to receive comments on a Proposed Plan to amend the OU-3 ROD. 

Top of page 

Future Work 

The ground water extraction system for OU-1 will continue to operate. 

An amended Record of Decision for OU-3 was finalized in 2010. 

The next Five-Year Review was completed in 2010. 
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Site Repository 

For more information or to view any site related documents, please visit the site information 
repository at the following location. As new documents are generated, they will be placed in the 
information repository for public information. 

Satsuma Public Library 
5466 Old Highway 43 
Satsuma, AL 36572 

For documents not available on the website, please contact the Reg jon 4 Freedom of Information 
~. 
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Region 4: Superfund 
Serving Alabama, Florida, Georgia, Kentucky, Mississippi, North Carolina, South Carolina, Tennessee and 6 Tribes 

Contact Us Search: .2£1 
You are here: EPA Home ~ Suoerfund NPL/Ca!iber Sites-Alabama Stauffer Chemical Co. (Cold Creek Plant) 

Stauffer Chemical Co. (Cold Creek Plant) 

Site Summary Profile l 
EPA ID: ALD095688875 
Location : Bucks, Mobile County, AL 
Lat/Long: 30.975000, -088.021380 
Congressional District: 01 
NPL Status: Proposed : 09/08/1983; Final : 
09/21/1984 
Affected Media: Ground water, Sediment, Soil 
Cleanup Status: Construction Underway -
physical cleanup activities at site have started 
Site Reuse/Redevelopment: Continued use 
industrial 
Site Manager: Michael Arnett 
(c!rnett.michael@epa.gov) 

Site Background 

Threats and Contaminants 

Site Cleanyp Plan 

Cleanuo Progress 

Enforcement Activities 

Community 
Involvement 

Future Work 

Additional Documents 

Site Background 

The Stauffer Chemica l (Cold Creek Plant) Site is located in 
Mobile County near Bucks, Alabama, approximately 25 miles 

National Information 

CERCUS Site Profile 
Additional Site Documents 
Site Location 
Site Contaminants of Concern 
Site Aliases 

Site Photo Goes Here. 
- Additional Site Photos 
-Site Video 

Additional Resources 

Site Cleanup Terms - can be 
found in EPA's glossary 
EPA Guides to Cleanup 
Technologies 
Superfund Community 
Involvement (PDF) (17 pp, 
130K, About PDF) 

north of the City of Mobile. Adjacent to the site is the Stauffer Chemical (LeMoyne Plant) Superfund 
Site. The land surrounding both Superfund sites is predominantly industrial, involving chemical 
processing and electrical power generation. 

The Cold Creek Plant began operations in 1966, manufacturing a variety of agricultura l chemicals. 
Wastewaters from the Stauffer processes were held in clay-lined lagoons and discharged to t he 
nearby 650-acre Cold Creek Swamp until approximately 1975. The plant is current ly owned by 
Zeneca, Inc. and continues to operate. 

Top of page 

Threats and Contaminants 

Manufacturing processes at both Superfund sites involved numerous contaminants including carbon 
disulfide, sulfuric acid, carbon tet rachloride, caust ic/chlorine, Crystex (a sulfur compound), 
thiocarbamates and various metals including mercury. 

Across both Sites, severa l ponds containing contaminated soils and/or sludges were identified. 
Thiocarbamates were detected in the ground water at the Cold Creek Site. Carbon tetrachloride, 
carbon disu lfide and thiocarbamates were found in wells in nearby off-site property (Courtaulds 
property). 

Assessments conducted during the late 1980s did not detect any contaminants in nearby drinking 
water wells. Therefore, it was concluded that no risk appeared to exist from exposure to 
contaminated ground water at the sites. However, humans could be exposed primarily to mercury 
contamination by consuming sediments and fish in Cold Creek Swamp. 

Top of page 



Site Cleanup Plan 

The cleanup plan for the Stauffer Chemical (Cold Creek Plant) site covers three operable units 
(OUs): OU-1 : (ground water contamination); OU-2 (various contamination sources found at the 
site); and OU-3 (surface water and sediment contamination found in the Cold Creek Swamp). OU-1 
and OU-3 are common OUs at both Stauffer Chemical Company (SCC) Superfund Sites. 

The Record of Decision (ROD) for OU-1 was issued in 1989. Major components of the cleanup 
approach included: 

Continued use of existing ground water intercept and treatment system. 

Installation of additional ground water extraction wells. 

Modifications to ground water treatment system to be determined. 

Monitoring of effluent, ground water concentrations and pumping rates. 

In 1995, the potentially responsible party (PRP) completed the design for the modification of a 
ground water treatment system. 

The Record of Decision for OU-2 was issued in 1995. Major components of the cleanup approach 
included: 

No further action for the Cold Creek LeCreek Wastewater Treatment Pond. 

Maintain the cap for the Cold Creek North Landfill and Cold Creek South Landfill, with 
continued ground water monitoring. 

Bioremediation of contaminated soil, backfilling and capping of the Old Neutralization Pond. 

In 1999, the cleanup approach for OU-2 was expanded, through an Explanation of Significant 
Differences, by adding excavation and off-site disposal for the more highly contaminated soils in the 
Old Neutralization Pond. The OU-3 ROD was issued on 1993. The ROD calls for, among other things, 
the excavation of contaminated soil from the Transition Zone area of the Cold Creek Swamp and 
disposal of the soil in the Upper Arm Swamp Zone. The Upper Arm would be capped. 

In August 2008, EPA issued a Proposed Plan to amend the OU-3 ROD to replace the cleanup plan 
selected in the 1993 ROD. The amended ROD will now incorporate installation of an innovative on
site(in-situ) capping technology within the Upper Arm Swamp Zone and require an enhanced 
monitoring program for the Transition Zone. This new capping technology was developed in 1996 
and therefore was not available for consideration in 1993. 

Further, implementing the new capping technology will result in less wetland loss and wildlife 
habitat destruction, while providing a comparable level of protectiveness to that of the capping 
technology chosen in 1993. Implementing the new technology will also result in a significant cost 
savings. It is estimated that today it would cost $34,930,000 to implement the 1993 ROD. It is 
projected that the proposed amended ROD will cost $6,200,000 to implement. 
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Clean-up Progress 

All components of the ground water extraction system for OU-1 are currently in place operating. 

The PRP developed the Remedial Design for OU-2 and is conducting the OU-2 Remedial Action. 

In an effort to minimize wetland and woodland habitat loss and to reduce remedy costs, Akzo Nobel 
voluntarily submitted a request (with supporting documentation, including a 2008 Focused 
Feasibility Study) to EPA, proposing that the OU-3 remedy be updated to allow the use of 
AquaBiok®, an in-situ capping technology, which would physically isolate the contaminated 
sediments in the Upper Arm Swamp Zone. AquaBiok®, a product patented in 1996, was developed 
for the purpose of sealing off and isolating contaminated sediments in place without significant 
disturbance to existing deepwater or wetland habitats. At the time the OU-3 ROD was signed, 
AquaBiok® had not been developed; therefore, it was not available for consideration in 1993. 

EPA evaluated Akzo Nobel's proposal and in August 2008 issued a Proposed Plan based on the 
results of this evaluation. EPA subsequently determined that the Superfund process could not move 
forward until EPA and the PRP negotiated an Administrative Settlement Agreement and Order on 
Consent (AOC) requiring Akzo Nobel to submit a new and expanded Focused Feasibility Study for 
EPA's consideration. The AOC was finalized on November 30, 2009. Akzo Nobel submitted the 
Focused Feasibility Study (FFS) in January 2010 and the FFS was finalized in July 2010. Based on 
the review of this FFS, EPA has issued a new Proposed Plan to amend the OU-3 1993 remedy. 

The first Five-Year Review (FYR) for the ground water (OU-1) remedy review, conducted in 1999, 
confirmed that the remedy continues to be protective of human health and the environment. The 
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second FYR, conducted in 2005, similarly found the remedy to be protective. Currently EPA is 
conducting the third FYR. The results of the review will be known later this year. 

Site cleanup activities are being led primarily by PRPs with oversight by EPA. 
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Enforcement Activities 

In November 1984, EPA Region 4 sent a general notice letter to SCC notifying the company of 
potential liability for the contamination at the SCC Sites. In 1986, the PRPs entered into an 
Administrative Order on Consent with EPA to perform a Remedial Investigation/Feasibility Study 
(RI/FS). 

sec contracted to conduct the Remedial Investigation/Feasibility Study (RI/FS) under a consent 
agreement with the EPA. In 1990, a Consent Order was executed under which PRPs agreed to 
perform the remedial design/remedial action for OU-1. 

EPA and the PRP negotiated an Administrative Settlement Agreement and Order on Consent (AOC) 
for OU-3. The AOC was finalized on November 30, 2009 and required Akzo Nobel to submit a new 
and expanded Focused Feasibility Study for EPA; 's consideration. 

Top of page 

Community Involvement 

EPA has conducted a range of community involvement activities at the Stauffer Chemical (Cold 
Creek Plant) site to solicit community input and to ensure that the public remains informed about 
site activities throughout the site cleanup process. Outreach activities have included public notices 
and information meetings on cleanup progress and activities. 

Most recently, EPA is conducting a 30-day public comment period, starting July 31, 2010 and ending 
August 30, 2010, to receive comments on a Proposed Plan to amend the OU-3 ROD. 

Top of page 

Future Work 

The ground water extraction system for OU-1 is continuing to operate. 

The final phase of the Remedial Action for OU-2 is planned to be completed by the end of 2012. 

An amended Record of Decision for OU-3 was finalized in 2010. 

The next Five-Year Review was completed in 2010. 
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Site Repository 

For more information or to view any site related documents, please visit the site information 
repository at the following location. As new documents are generated, they will be placed in the 
information repository for public information. 

Satsuma Public Library 
5466 Old Highway 43 
Satsuma, AL 36572 

For documents not available on the website, please contact the Region 4 Freedom of Information 
Qffke.. 
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http: 1 twww .epa. gov /region4/superfund/ sites/n pi/ala ba ma/ stacocreal. html#progress 



:::0 m 
"T1 
m 
:::0 m 
z 
0 
m 
()0 



~1:,--~ 
I ,~.~.-::.:.--:/ ~-:! . ' 

DE M (•(/ !/::;:\ ~\ . 
-------------------------- ,.. It .. ;: .. 

\
\ t' .;- .• • 
-'~·---.;;· '-· r. . ,~. 

'-~"'- -· s~>t-. 
ALABAMA DEPARTMENT OF ENVIRONMENTAL MANAGEMENT ~ 

POST0FFICE 8 0X301463 36130-1463 • 1400COLISEUM 8LVO. 36110-2059 

JAMES W. WARR 

DIRECTOR 

MONTGOMERY, ALABAMA 
WWVV .ADEM.STATE.AL.US 

(334) 271-7700 
DON SIEGELMAN 

GoVERNOR 

Binrrin~m Branch 
11 o Vulcan Road 

June 11,2001 

MEMORANDUM 

TO: Amy P. Zachry 
Special Services Unit 
Land Division ~ ft:(l,(vt 

Jell~ 
THROUGH: Robert W. Barr, Chief fV 

FROM: 

RE: 

Environmental Compliance Section, HWB 
Land Division 

Clethes Stallworth, Chief 
Compliance & Enforcement Unit, HWB 
Land Division 

Nick Wolf t?f'+J 
Compliance & Enforcement Unit, HWB 
Land Division 

Tencel Inc. 

Facsimiles: (334) 

Adrrinisntion: 271-7950 
General C<Nnse: 394-4332 

AK: 279-3044 
Land: 279-3050 

Watf!l:: 279-3051 
Groundwater: 270-5631 

Field Operations: 2n-a131 
Laboratory: 277-6718 

Mining: 394-4326 
Educabon!Outreadl: 394-4383 

The Compliance & Enforcement Unit has reviewed the information attached. It has been 
determined that the Tencel Plant in Mobile, AL is a separate operating unit and is 
required to have its own USEPA Identification Number. The Compliance and 
Enforcement Unit requests that a USEPA Identification Number be issued to Tencel, Inc. 

Decatur BnJndl Mobile Branch Mobile - Coastal 
2204 Perimelef Road 

Binrringham, Alabama 35209-4702 
2715 Sandlin Road. S.W 
Decatur. Alabama 35603·1333 Mobile, Alabama 36615-1131 

4171 Commanders Olive 
Mobile, Alabama 36615-1421 



Relationship between Tencellnc. and Acordis Cellulosic Fibers Inc. 

Acordis Cellulosic Fibers Inc. and Tencel Inc., both of which were originally owned and 
operated by Courtaulds Fibers Inc .• an Alabama corporation and an indirect subsidiary of 
Courtaulds pic, are now separate corporate entities, the result of a series of purchases 
and sales that began with the acquisition of Courtaulds pic by Akzo Nobel N.V. of the 
Netherlands in 1998. The worldwide fiber businesses of Courtaulds pic and Akzo Nobel 
N.V. were then amalgamated into a self-contained commercial organization, Acordis. 
Courtaulds Fibers Inc. changed its name to Acordis Cellulosic Fibers Inc. (ACFI) on 
October 30, 1998, and remained an Alabama corporation. ACFI owned both the rayon 
and Tencel plants in Axis. Alabama at the time the VSI was conducted. 

In 1999, CVC Capital Partners approached Acordis and Akzo Nobel N.V. to propose a 
venture capital buyout. This buyout became effective December 31, 1999. In the 
course of the buyout, the rayon assets of ACFI (the Alabama corporation) were sold to a 
newly-formed Delaware corporation, also named Acordis Cellulosic Fibers Inc. At the 
same time, the Tencel assets were sold to another newly-formed Delaware corporation, 
Tencel Inc. In the process, Acordis Cellulosic Fibers Inc. and Tencel Inc. became 
separate corporations. Both are wholly-owned subsidiaries of Acordis U.S. Holding, Inc., 
but have separate and independent managements reporting to different chief executives. 
Each corporation has its own Dun & Bradstreet Number. 

The sites are physically separated by a railroad line (Norfolk Southern). Each site has 
its own 90-day hazardous waste accumulation area, makes its own arrangements for 
waste disposal, and prepares its own waste manifests. 

All services provided to Tencel Inc. by Acordis Cellulosic Fibers Inc. are provided at 
arm's length. for compensation, subject to a formal Site Services Agreement. 
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May 22, 2008 

Mr. Antwan Parker 
Alabama Department of Environmental Management 
Land Division 
1400 Coliseum Boulevard 
Montgomery, AL 36110-2059 

Re: Risk Management Plan 
QLT of Alabama LLC in Axis, Alabama - VCP Site No. 461 -9329 

Dear Mr. Parker: 

~WSP 

.... ... ' ~ · ... ,, .. .J, V I '\ 

On behalf of QL T of Alabama, WSP Environment & Energy is submitting one copy of the referenced 
document. The enclosed report was developed for Voluntary Cleanup Site No. 461 -9329 (former 
Acordis Cellulosic Fibers, Inc. facility in Axis, Alabama). 

If you have any questions or require additional information, please do not hesitate to call. 

Sincerely, 

Richard E. Freudenberger 
Vice President 

REF:cbm:slp 
K:\QLT of Alabama\Acordis_218287\09_RMP\6_Reporting\20080522 QLT AL RMP CL.doc 

Enclosure 

cc/encl.: 

WSP Group pic 
Offices wot1dwide 

Bany Gerstein, Quanta Holdings 
Reynolds Renshaw, Renshaw Consulting Group, LLC 
John Stewart, Acordis Cellulosic Fibers, Inc. 
John Black, WSP Environment & Energy 
Colleen Myers, WSP Environment & Energy 
Pat Peterson, WSP Environment & Energy 

WSP Environment & Energy 
750 Holiday Drive, Suite 410 

Pittsburgh, PA 15220 

Tel: (412) 604-1040 

Fax: (412) 920-7455 

www. wspenvironmental.com 
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IV 

Certification 

I certify that I am a qualified groundwater scientist who has received a baccalaureate and a 
postgraduate degree in geology and has sufficient training and experience in groundwater 
hydrology and related fields, as demonstrated by state registration and completion of accredited 
university courses that enable me to make sound professional judgments regarding the 
application of geological principals or data. I certify that the information contained in or 
accompanying this Risk Management Plan, dated May 22, 2008, is true, accurate, and complete. 
As to those portions of this submittal for which I cannot personally verify the accuracy, I certify 
that this submittal and all attachments were prepared at my direction in accordance with 
procedures designed to assure that qualified ersonnel properly gathered and evaluated the 
information submitted. ~ BO~~ 
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1.0 Introduction 

On behalf of QLT of Alabama, LLC, WSP Environment & Energy (formerly known as 

, WSP Environmental Strategies) has prepared this Risk Management Plan (RMP) for the former 

Acordis Cellulosic Fibers Inc., facility (Property) located at 12740 U.S. Highway 43 in Axis, 

Alabama (Figure 1 ). 

• 

• 

The purpose of this RMP is to present the rationale and approach for additional corrective 

actions, if required, at the Property. The goal of the actions described in this RMP is to achieve 

applicable site-specific risk-based target levels (RBTLs) at the Property as identified in the most 

recent Groundwater Monitoring Program, Quarterly Report #12 of 12, Third Quarter 2007, dated 

December 11, 2007 (WSP Environmental Strategies 2007). This RMP achieves that purpose by: 

• describing ongoing interim corrective actions and monitoring activities 

• defining the current Site Conceptual Exposure Model (SCEM) 

• defining the cleanup objectives that are required to meet the applicable RBTLs 

• identifying and recommending corrective action technologies that will most 

effectively achieve the corrective action objectives based on site .conditions 

This RMP w~ developed in accordance with the Alabama Department of Environmental 

Management's (ADEM) Admin. CodeR. 335-6-10 (ADEM 2003a), 335-6-11 (ADEM 2003b), 

and 335-6-15 (ADEM 2003c), the Alabama Risk-Based Corrective Action (ARBCA) Guidance 

Manual (ADEM 2007), and the Alabama Environmental Investigation and Remediation 

Guidance (ADEM 2002) . 

• 
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2.0 Site Characterization 

As part of the ARBCA evaluation, the available site data must be reviewed and data gaps 

identified. A comprehensive chronology of events related to reported releases, site 

characteristics, and remedial activity, has been developed to describe the soil and groundwater 

impacts at the Property. 

2.1 Chronology of Events 

Acordis retained WSP to design and oversee a comprehensive voluntary assessment of the 

entire Property. P.E. LaMoreaux & Associates, Inc., was retained to perform the Stage I field 

investigation activities (Stage I Assessment) in October, November, and December 2002, and 

subsequently the Stage II field investigation activities (Stage II Assessment), which were 

conducted in March and April 2003 (Environmental Strategies 2004a). The results of the 

comprehensive two-stage investigation were summarized in the Application and Voluntary 

Property Assessment Report (VP AR; Environmental Strategies 2004a) and a Voluntary Cleanup 

Plan (VCP), which were submitted to the ADEM on May 5, 2004 (Environmental Strategies 

2004b). 

During 2004, Environmental Strategies conducted additional delineation and 

confirmation sampling activities to evaluate the presence and extent of total petroleum 

hydrocarbons (TPH) in soil above applicable regulatory standards in five limited areas of the 

site: Fuel Oil Tanks Area, Above Ground Diesel Tanks Area, Hydraulic Press Area, the 

Hydraulic Rolls Area, and the Former Non-PCB Transformer Area. 

Soil remediation work was performed in 2007 in accordance with the Total Petroleum 

Hydrocarbon Soil Excavation Work Plan, submitted on July 5, 2006. During excavation in the 

Above Ground Diesel Tanks area, three former underground storage tanks were encountered. 

Previously, the tanks had been closed in place by filling the tanks with sand. The tanks were cut 

open, the sand was removed, and the areas were properly backfilled. Post-excavation 

confirmation samples did not contain concentrations of TPH above the applicable cleanup 

standard (100 milligrams per kilogram [mg/kg]). The results of the remedial activities were 

provided to the ADEM in the Completion Report, Total Petroleum Hydrocarbon Soil 
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Excavation, dated January 21 , 2008 (Environmental Strategies 2008). On February 29, 2008, the 

ADEM approved no further action (NFA) for these areas. 

In accordance with the 2004 VCP (Environmental Strategies 2004b), remedial activities 

have been conducted in several other areas of the Property. Although the Stage II Assessment 

results revealed no evidence that the Former Non-Hazardous Waste Landfill has impacted soils or 

groundwater, the VPAR identified the Fonner Non-Hazardous Waste Landfill as an area requiring 

remedial activities, primarily for aesthetic purposes. Therefore, surface debris was voluntarily 

• removed and the soil cover restored. The work was conducted ·in accordance with the Design 

Report, Sludge Lagoon Closure (Environmental Strategies 2005). No further investigation or 

• remediation of this area is warranted. 

• 

• 

.. 
• 
II 

With respect to the Sludge Lagoons, the Stage II Assessment revealed no evidence that 

the Sludge Lagoons were impacting soils or groundwater; however, permanent closure was one 

of several remedial actions identified for the site. The Sludge Lagoons are being closed as a best 

management practice to eliminate potential safety concerns. Closure will reduce the potential for 

human and ecological exposure to constituents and eliminate the need to remove accumulated 

storm water from the lagoons. The ongoing remedial activities being conducted in the Sludge 

Lagoon area are detailed in the Design Report, Sludge Lagoon Closure (Environmental 

Strategies 2005). 

As described in the VP AR (Environmental Strategies 2004a), sulfates identified in many 

areas of the site are attributable to the use of sulfur compounds during historical production 

operations. In 2004 and 2006, WSP Environmental Strategies conducted additional soil 

sampling in the Sodium Sulfate Loading Area; the results indicated that site conditions that lead 

to the initial decision to remediate were no longer present. The results of the investigation of the 

Sodium Sulfate Loading Area were provided to the ADEM in correspondence dated 

September 28,2006 (WSP Environmental Strategies 2006). On November 16, 2006, the ADEM 

issued an NF A for this area; however, the groundwater monitoring program was modified to 

include sulfide and sulfate analyses. 

2.1 .1 Groundwater Monitoring Program 

The groundwater monitoring program, a component of the VCP (Environmental 

Strategies 2004b), was conducted in accordance with ADEM Administrative Code Rule 335-15 

for participation in the Brownfield Redevelopment and Voluntary Cleanup Program 

J.WSP 
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(ADEM 2003c). Sixteen groundwater monitoring wells (monitoring wells MW-10, MW-12, 

MW-14, MW-16, MW-17, MW-18, MW-21, MW-22, MW-24, MW-25, MW-26, MW-27, 

MW-29, MW-30, MW-31R, and MW-32) comprised the groundwater monitoring program, and 

were monitored for a 3-year period, which began with the fourth quarter 2004 sampling event 

it (Environmental Strategies 2005a; Figure 2). The final sampling event was conducted in the third 

quarter of 2007 (WSP Environmental Strategies 2007). · The groundwater monitoring program 

included collecting quarterly groundwater elevation data and groundwater samples from 

monitoring wells located in the following areas: 

• 

• 

• 
• 

• 

• 

• 

• 
• 

• Former Non-Hazardous Waste Landfill: monitoring wells MW-21 (upgradient) 

and MW-26 (downgradient) 

• Sludge Lagoon area: monitoring wells MW -18 (upgradient) and MW -17 

( downgradient) 

• Rayon Plant and the Tencel Plant: monitoring wells MW-25 and MW-10 

(upgradient of the Rayon Plant and downgradient of the Tencel Plant) 

• sodium hydroxide and diesel tanks and former underground storage tanks: 

monitoring well MW-24 

• northern property boundary: monitoring wells MW-29 and MW-30 

• southern property boundary: monitoring wells MW-12, MW-14, MW-16, 

MW-22, MW-27, MW-31R, and MW-32; monitoring well MW-31R replaced 

monitoring well MW-31 in December 2005 

The groundwater sampling results were compared to preliminary screening values 

(PSVs), as requested by ADEM (ADEM 2006a and 2006b). Quarterly groundwater monitoring 

reports were submitted to the ADEM subsequent to each sampling event. 

2.2 Site Description and Land Use 

The Acordis facility is located at 12740 U.S Highway 43 in Axis, Mobile County, 

Alabama, approximately 17 miles north of Mobile (Figure 1 ). Approximately 60 percent of the 

site is heavily wooded, 25 percent is vegetated with native grasses, and 1 0 percent is paved or 

otherwise improved with buildings or other structures. The facility is located at latitude 30° 57' 

44" N and longitude 88° 00' 40" W. The plant occupies approximately 580 acres and is bordered 

6WSP 
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by U.S. Highway 43 to the west, the Mobile River to the east, Akzo Nobel Functional Chemicals 

to the north, and E.I. DuPont De Nemours & Co. to the south. The plant was constructed in 1952 

and underwent several expansions until ceasing operations in 2001. The plant produced rayon 

staple using the viscose process. In September 2003, the Property was transferred to its current 

owner, the Industrial Development Authority of Mobile County. The area surrounding the 

facility is predominately industrial, with a small number of rural residential communities within 

~ a few miles of the site. 

• 

.. 
I 

• 
.. 

• l 

l 

l 
I 

' 

2.3 Site Hydrology, Geology, and Hydrogeology 

The topography of the Property is generally flat ranging from 30 to 40 feet above mean 

sea level (MSL), except where creeks have altered the terrain. The highest topographical 

elevations at the site are associated with man-made structures (Environmental Strategies 2004a) . 

2.3.1 Site Hydrology 

The Property is located within both the Alluvial-Deltaic Plain and the Coastal Lowland 

Districts of the East Gulf Coastal Physiographic Province. The Alluvial Deltaic District consists 

of alluvial and terrace deposits and the Coastal Lowlands District areas are characterized by flat 

to gently undulating, locally swampy plains underlain by terrigenous deposits of the Holocene 

and late Pleistocene ages. 

The Acordis facility is located on a terrace of Quaternary alluvium that exterids directly 

east to the Mobile River. ~s is characteristic of fluvial deposits, the terraces and floodplain 

sediments consist of sand and clay seams and clay beds in lateral and vertical sequence. Drainage 

from the site is generally east and northeast toward an unnamed branch of Cold Creek, a tributary 

of the Mobile River. Although the topography is generally flat, wetlands, manmade relief, and a 

maximum relief of 20 to 25 feet occurs where creeks have altered the terrain. The operational 

portions of the facility are located within 2,000 feet of the 100-year flood plain for the Mobile 

River (Environmental Strategies 2004a). 

Water bodies in the immediate vicinity of the facility include the Mobile River (located 

directly adjacent to the facility to the east), Cold Creek (located approximately one mile to the 

north), and a canal operated by Mobile Water Service System (located approximately 1.5 miles to 

the west). 

A.WSP 
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• All storm water runoff at the Property is managed by a runoff collection system; 

~ however, the particular management and discharge method for the runoff depends upon the area 

of the facility over which the precipitation falls. Storm water runoff from the primary 

manufacturing process areas of the former Rayon Plant drains to underground storm sewers and 

is discharged through a diffuser at the primary plant outfall into the Mobile River. Storm water 

runoff from other areas of the Property is directed to various surface discharge outfalls around 

the plant site. Storm water that falls along the outer perimeter of the Current Non-Hazardous 

• 

• 
.. 
• 

• 

• 

I 

• 

I 

Waste Landfill is managed in the Storm water Retention Pond prior to final discharge 

(Environmental Strategies 2004a). 

2.2.2 Site Geology and Hydrogeology 

The unsaturated zone in the vicinity of the Property extends to a depth of approximately 

50 feet below ground surface (bgs; -10 feet MSL). The near-surface strata are a sequence of 

essentially flat-lying terraces composed of poorly consolidated to unconsolidated sands, gravel, 

· and silty sandy clay. The uppermost 10 to 15 feet of the unsaturated zone is composed of 

relatively impermeable orange to white silty clay to clayey silt. Permeability testing of the 

surficial clay performed during a previous investigation indicated permeabilities ranging from 

1.6 x 10"7 centimeters per second (em/sec) to 4.6x 10·6 em/sec (Environmental Strategies 2004a). 

The major aquifer of Mobile County is comprised of two formations, which are 

hydraulically connected. The Citronelle formation is the uppermost of two formations that 

unconformably overlies Miocene sediments. The second aquifer consists of Quaternary alluvium 

deposits located within the Mobile River Valley. This aquifer, often referred to as the Alluvial 

Aquifer, is the primary aquifer at the site. 

Beneath the unsaturated surficial clay lies the surficial aquifer, approximately 60 to 80 feet 

of sand with clay streaks and/or clay lenses. Correlation of minor clay lenses was not possible 

between soil borings. The lower 40 feet of the aquifer consists of sand and gravel deposits that are 

highly permeable. Groundwater elevations in shallow and deep nested wells on the Property 

(DuPont wells MOB-83/84 and MOB-85/86) are the same in each well pair, indicating that there 

are no significant vertical gradients and that the surficial aquifer is a single, continuous aquifer. 

The sediments that comprise the surficial aquifer are Pleistocene or Holocene age and were 

deposited during the transgressive-regressive cycles of the Gulf of Mexico, with influence by the 

migrating course of the Mobile River (Environmental Strategies i004a). 

6WSP 
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A bluish clay at a depth of approximately 120 feet (elevation averaging -80 feet MSL) is 

believed to be Miocene in age and is the first significant confining unit encountered beneath the 

surficial aquifer. The clay is persistent across the Property. The boring for process well PW-15 

was drilled to a total depth of 410 feet and encountered 38 feet of the clay. The boring for process 

well PW -7 was drilled to 402 feet bgs and encountered 28 feet of the clay. Data obtained during 

the installation of monitoring wells and the Stage I Assessment activities confinn the extent of the 

Miocene clay layer (Environmental Strategies 2004a). 

2.4 Water Use 

As part of the VP AR (Environmental Strategies 2004a), a database search of potable water 

wells located near the Acordis facility was obtained from Environmental Data Resources (EDR). 

Results of the search indicate that three wells are located within a 1-mile radius. One well, located 

on the northeastern portion of the site, is listed on the Federal FRDS Public Water Supply System 

database (PWS ld # AL0001027) as an active well. Use of this well was terminated by Acordis in 

the mid 1990s. 

f A second well, located 0.50-rnile east-northeast of the site is listed on the Federal U.S. 

Geological Survey (USGS) database (Id # 305743088010301) as being constructed in 1951 and 

completed at a depth of 123 feet bgs. The well was measured in 1951 and is estimated to be at 

an altitude of 43.10 feet MSL and depth to water was approximately 22.10 feet bgs. 

The third well identified in the EDR report is located within 1.0 mile north of the site and 

is listed on the State of Alabama database (ld # AL00001036; well ld: 1028). The system name 

I is listed as Zeneca Inc. and the source is CC-13. No other information was available for this 

well. 

' 

The ADEM, Groundwater Branch of the Water Division provided additional information 

on wells in the area of the site. The ADEM (www.adem.state.al.us) provided a compact disc 

containing the file: Geological Survey of Alabama, Hydrogeology and Vulnerability to 

Contamination of Major Aquifers in Alabama: Area 13. According to the information provided 

1 by the ADEM, four public water supply wells are located within a 1-mile radius of the facility. 

One well, located approximately 0.5 mile north of the site is listed as the MCB Water & Fire 

Protection system. Reportedly, the well was installed in 1996. Three wells, located south of the 
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site, are identified on the LeMoyne Water System, Inc., system and were installed in 1973, 1982, 

and 1992. No other information was available for these wells. 

All of the water wells identified above are up gradient of any former operations conducted 

at the Property and, thus, could not have been impacted by such operations. 

The area is serviced by the local public water authority. Several water supply wells exist 

on the property that would allow ingestion of groundwater; however, the power supply to these 

wells has been removed and they have not been used since 2002. Therefore, no exposure to 

groundwater by onsite personnel is anticipated, and no changes are expected for onsite 

groundwater withdrawal. As part of the recommended actions presented in Section 7.0, the 

supply well exposure pathway will be eliminated. 

2.5 Release Scenario and Source Characterization 

The Stage I and Stage II Assessments and additional subsurface investigations, indicate 

that soil and groundwater impacts at the Property are limited, and the vast majority of the areas 

investigated do not contain constituents formerly used in the Acordis manufacturing process at 

levels above appropriate regulatory standards. 

2.5.1 Chemicals of Concern 

The groundwater samples collected as part of the groundwater monitoring program are 

analyzed for volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), 

dissolved metals, mercury (dissolved), sulfate, and pH by U.S. Envirorunental Protection Agency 

(EPA) Methods 82608, 8270C, 60108, 7470A, and Standard Method 150.1 and 375.4, 

respectively. In addition, select groundwater samples collected as part of the ·groundwater 

monitoring program are also analyzed for N-methylmorpholine oxide (EPA Method 8321A) and 

diesel range organics (DRO) and higher carbon chains (EPA method 8015/3630 using a silica gel 

cleanup method). 

2.5.2 Distribution of Chemicals of Concern 

2.5.2.1 Soil 

Soil sampling results from the Stage I and Stage II assessments did not indicate that soils 

with concentrations above EPA Region 9 Preliminary Remediation Goals (PRGs) were present 

onsite; however, TPH-impacted soils were identified. The TPH-impacted soils were further 

characterized and removal activities were conducted. TPH-containing soils were excavated, and 
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NF As were approved by the ADEM for these areas. The Sulfate Loading Area was investigated 

for sulfate in soil and an NF A for this area was approved by the ADEM. Therefore, potential 

onsite soil source areas have been fully characterized and no impacts to soil are present onsite. 

!'! 2.5.2.2 Groundwater 

Groundwater at the site has been monitored as part of the established groundwater 

monitoring program. 

2.5.2.2.1 "()~s 

The "()~s detected at concentrations above PSVs in groundwater samples collected from 

Property monitoring wells during the last 4 sampling events are carbon tetrachloride, 

tetrachloroethene (P~E), and trichloroethene (f~E; Table 1). "O~s have been detected in 

groundwater samples collected from several monitoring wells along the southern property 

boundary (monitoring wells MW-12, MW-18, MW-22, MW-24, MW-25, MW-27, MW-

311MW-31R, and MW-32). The presence of"O~s in groundwater is limited to the area along 

and downgradient of the southern property boundary. 

The DuPont Manufacturing ~enter is located adjacent to the property along the southern 

property boundary. Historically, DuPont has manufactured herbicides and insecticides for 

agricultural uses as well_ as a few specialty chemicals. A groundwater contaminant plume of 

carbon tetrachloride, chloroform, P~E, T~E, methylene chloride, and atrazene was discovered in 

1982 (ADEM 2001). To address "()~sin groundwater, DuPont ins~led and has operated three 

groundwater extraction wells (E-1, E-3, and E-4) near the Acordis/DuPont property boundary. 

In July 2003, DuPont submitted a ~orrective Measures Study to ADEM to address the residual 

groundwater contamination on the DuPont property. 

There is no evidence to suggest that carbon tetrachloride, P~E, and T~E were used 

during production operations at Acordis. Because monitoring data from DuPont' s wells 

indicates "()~-impacted groundwater is present on DuPont's property, the likely source of 

f "()~s in groundwater is from offsite. 

• 

2.5.2.2.2 S"C>~s 

Groundwater samples collected from monitoring wells MW -14 (bis(2-

ethylhexyl)phthalate) and MW-25 (4-methyl morpholine n-oxide) during September 2003 

contained concentrations of S"()~s above the PS"s (Table 1). Well MW-14 was installed to 

monitor groundwater along the southern property boundary; MW-25 was installed dowrigradient 
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of the Tencel Plant and the southern property boundary. Subsequent groundwater samples from 

these monitoring wells did not contain concentrations of these SVOCs above PSVs (Table 1); 

therefore, SVOCs are not chemicals of concern (COCs) and were not considered further in this 

evaluation. 

2.5.2.2.3 1lPfi 

A concentration of 0.313 microgram per liter (Jlg/1) of 1lPfi (DRO and higher carbon 

chains) was detected in the groundwater sample collected from MW-22 in July 2006; there is not 

a PSV for TPfi. TPfi has not been detected in groundwater samples collected from this 

monitoring well during the five subsequent sampling events; therefore, the presence of 1lPfi in 

groundwater was limited in extent to the area near MW-22 and is not considered a COC. No 

further evaluation ofTPH was conducted. 

2.5.2.2.4 Metals 

Historically, groundwater samples collected from Property monitoring wells contain 

concentrations of several metals above PSVs (arsenic, aluminum, antimony, calcium, copper, 

iron, magnesium, manganese, potassium, sodium and thallium; Table I). At the request of . 

ADEM, the method detection limit was used as a PSV for several of the metals (WSP 

Environmental Strategies 2007). Of the metals historically detected above PSV s, arsenic, 

calcium, iron, manganese, magnesium, potassium, sodium, and thallium have been detected 

above PSV s during the last four groundwater sampling events and are considered COCs. 

Analytical results for these metals detected in groundwater samples collected from 

regional Alabama groundwater wells were retrieved from the USGS National Water Quality 

Assessment Data Warehouse (USGS 2008). Table 2 smnmarizes the maximum concentration 

detected in groundwater samples from Property monitoring wells and the USGS data. With the 

exception of calcium, magnesium, potassium, and sodium, none of the concentrations detected in 

groundwater samples collected from monitoring wells on the Property are above the USGS 

maximum concentration or geometric mean (Table 2). 

Calcium, magnesium, potassium, and sodium are common, naturally occurring elements 

that are present in soils, sediments, and rocks (aquifer matrix). As water flows through these 

media, metals are dissolved from the matrix, and ultimately accumulate in groundwater. There 

are no Alabama, federal health based, or cosmetic/aesthetic drinking water standards for these 

constituents. The concentrations of these metals detected in groundwater samples collected from 

j.WSP 
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Property monitoring wells are less than the maximum USGS values. Therefore, metals are not 

• considered COCs and were not evaluated further. 

" 

I 
I 

2.5.2.2.5 Sulfates 

The groundwater samples collected from monitoring wells MW-22 (1,200 milligrams per 

liter [mg/1]) and MW-26 (380 mg/l) in December 2002 contained concentrations of sulfates 

above the PSV of 250 mg/1. No sulfates have been detected at concentrations above the PSV in 

subsequent groundwater samples from these monitoring wells (Table 1 ); therefore, sulfates are 

not a COC and were riot considered further in this evaluation. 

2.5.2.3 Surface Water 

No waters of the state have been identified on the Property; however, the Mobile River is 

located adjacent to the Property to the east Monitoring well MW-26 is located downgradient of 

VOC-impacted groundwater and upgradient of the Mobile River. Based on its location, MW-26 

acts as a sentinel well for the Mobile River. Groundwater samples were colJected from MW-26 

as part of the groundwater monitoring program. Concentrations ofVOCs have not been detected 

above PSV s in groundwater samples collected from this monitoring well; therefore, the Property 

has not impacted the Mobile River. 

2.5.2.4 Soil Vapors 

Soil sampling results from the Stage I and Stage ll assessments did not indicate that soils 

with concentrations above EPA Region 9 PRGs were present onsite; however, TPH-impacted 

soils were identified. During the TPH-impacted soil removal activities, soils with TPH 

concentrations above 100 mglkg were removed, and the results of the activities were reported to 

the ADEM in the Completion Report, Total Petroleum Hydrocarbon Soil Excavation, dated 

January 21, 2008 (Environmental Strategies 2008). On February 29, 2008, the ADEM issued an 

NF A for these areas. Therefore, the soil containing TPH concentrations above 100 mglkg were 

removed and there are no data indicating that the presence of COCs in soil vapor poses a concern 

f at the site. 

I 
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3.0 Preliminary Screening Level Evaluation 

The objective of the preliminary screening level evaluation is to perform a preliminary 

risk evaluation to identify maximum site COC concentrations, source areas, and areas of interest 

within the Property that may need further evaluation. The screening level evaluation entails 

• comparing maximum COC concentrations detected at the Property to conservative PSV s 

(ADEM 2007) . 

• 

, 
I 

• 

.. 
• 

I 

I 
I 
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3.1 Comparison with Preliminary Screening Values 

The following sections provide comparisons to PSV s for soil, groundwater, surface 

water, and soil vapor. 

3.1.1 Soil 

Potential onsite soil source areas have ~een fully characterized, remediated, and NF As 

have been approved by ADEM for onsite soils. Therefore, no complete exposure pathways are 

associated with soils. 

3.1.2 CJroundwater 

In accordance with Table 2-2 of the ARBCA Ouidance Manual (ADEM 2007), PSVs for 

constituents in groundwater are equal to maximum contaminant levels (MCLs) listed in the 

ADEM Administrative Code Rule 335-7-2 (Primary Drinking Water Standards) and the U.S. 

EPA 2004 Edition of the Drinking Water Standards and Health Advisories (ADEM 2007). For 

constituents without established MCLs, PSV s ·are equal to the PRGs for tap water. In addition, 

ADEM requested that for several VOCs (2-hexanone), SVOCs (4-bromophyenyl phenyl ether, 

4-chlorophyenyl phenyl ether, N-methylmorpholine oxide, bis(2-chloroethoxy)methane, 

o-nitrophenol, and phenacetin), and dissolved metals ( calciwn, magnesium, potassium, and 

sodium), that do not have ADEM PSVs, the PSVs be equal to the method detection limit 

(ADEM 200b ). As recommended by the ADEM, a hazard quotient of 0.1 was applied to PRGs 

that were calculated based on their non-carcinogenic effects (ADEM 2007). A comparison of 

maximwn historical groundwater sampling results to the PSVs is presented in Table 2. 

The COCs detected at concentrations above PSV s in groundwater samples collected from 

Property monitoring wells are carbon tetrachloride, PCE, and TCE {Table 1). VOCs have been 

detected in groundwater samples collected from several monitoring wells along the southern 
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property boundary (monitoring wells MW-12, MW-18, MW-22, MW-24, MW-25, MW-27, 

MW-31/MW-31R, and MW-32). The presence ofVOCs in groundwater is limited to the area 

along and downgradient of the southern property boundary. 

3.1.3 Surface Water 

• No waters of the state have been identified on the Property; however, the Mobile River is 

• located adjacent to the Property to the east. Monitoring well MW-26 is located downgradient of 

VOC-impacted groundwater and upgradient of the Mobile River. Based on its location, MW-26 

acts as a sentinel well for the Mobile River. Groundwater samples were collected from MW-26 

as part of the groundwater monitoring program. Concentrations ofVOCs have not been detected 

above PSV s in groundwater samples collected from this monitoring well; therefore, the Property 

• 

" 

• 

• 

!I 

• 

has not impacted the Mobile River. Accordingly, surface water was not evaluated as part of the 

Risk Management 1 (RM-1) evaluation. However, surface water criteria are provided for the 

groundwater COCs in Appendix A, and the surface water protection exposure pathway for 

groundwater was evaluated (Section 5.0). 

3.1.4 Soil Vapor 

No soil vapor analytical data is available for comparison to PSVs. However, impacted 

soils have been removed and there are no data indicating that the presence of COCs in soil vapor 

poses a concern at the site . 
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4.0 Exposure Assessment 

4.1 Introduction 

4.1.1 Sources 

Historically, several areas of the site were identified as areas of concern and were 

remediated (Section 2.1 ). With the exception of several areas impacted by TPH, no impacts to 

soils were identified. Groundwater impacts are primarily limited to groundwater near and 

downgradient of the southern property boundary. The COCs in this area are limited to 

chlorinated VOCs; the COCs have been detected in one or more groundwater samples at 

concentrations greater than PSV s. 

4.1.2 Release Mechanisms and Transport Media 

COCs migrated in groundwater from the upgradient property to onsite groundwater. No 

other potentially impacted media are present on the Property. 

4 .1.3 Receptors 

In September 2003, the Property was transferred to its current owner, the Industrial 

Development Authority of Mobile County. As part of the lease agreement, the Property is 

restricted to commercial or industrial use for a period of 99 years after closing, or until 21 02. 

However, in accordance with the ARBCA guidance, the residential scenario was evaluated; 

human receptors include persons who live or work within at least a 500-foot radius of the 

Property boundary. The most likely exposed human receptors are listed below (ADEM 2007): 

• Residential - Child 

• Residential - Adult 

• Trespasser- Adolescent 

• Commercial Worker- Adult 

• Construction Worker - Adult 

The eastern portion of the Property is adjacent to the Mobile River. Wetlands have been 

identified on historical design drawings north of the proposed borrow area and east of the Former 

Non-Hazardous Waste Landfill. Several bird and fish species are listed on Mobile County's 

threatened and endangered species list; however, no established or proposed critical habitat are 

identified in the County. In addition, none of these species have been identified onsite. No 

·.wsP 
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other non-human receptors have been identified (i.e., utilities, conservation areas, sensitive 

resource areas, agricultural areas, livestock, etc.) onsite. 

4.1.4 Routes ofExposure 

A receptor comes in co~tact with COCs through a complete exposure pathway. For a 

route of exposure (ROE) to be complete, there must be (i) a source of chemical, (ii) a mechanism 

by which the chemical is released, (iii) a medium through which a chemical travels from the 

point of release to the receptor location, and (iv) a route of exposure by which the chemical 

• enters the receptors body and causes potential adverse health effects (ADEM 2007). ROEs 

include ingestion of groundwater and soil particulates, indoor and outdoor inhalation of vapors in 

I 

I 

I 

• 

the air, indoor and outdoor inhalation of vapors from soil and groundwater, dermal contact with 

soil, and, leaching to groundwater from surficial and subsurface soils. In accordance with the 

ARBCA guidance (May 2006), the potential exposure pathways that exist at the Property that 

were evaluated are discussed in Section 5.0. 

4.2 Site Discretization into Exposure Units 

The southern property boundary is the only exposure unit identified on the property. The 

exposure unit encompasses the area along the southern property boundary and downgradient 

onto the Property . 

4.3 Site Conceptual Exposure Models for Exposure Units 

The SCEM is a site-specific qualitative and quantitative description, or working 

I hypothesis, of the migration and fate of COCs with respect to possible receptors and the 

geologic, hydrologic, biologic, geochemical, and anthropogenic factors that control chemical 

distribution (EPA 2004). Essentially, the SCEM expresses an understanding of the site structure, 

processes, and factors that affect COC fate, transport, and exposure. 

The southern property boundary exposure unit includes the area along and downgradient 

of the southern property boundary. As described in Section 2.5, the release mechanism was 

migration of impacted groundwater from the upgradient property. Based on historical 

investigation data, there are no significant spatial heterogeneities in the subsurface characteristics. 

Therefore, the exposure unit is characterized by sand with clay streaks and/or clay lenses. The 

groundwater elevations indicate that the average depth to groundwater is approximately 28 feet 
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bgs (Table 3). Impacted soils and soil vapor are not present in this area. Groundwater quality in 

this exposure unit is monitored by groundwater samples collected from monitoring wells 

monitoring wells MW-12, MW-18, MW-22, MW-24, MW-25, MW-27, MW-31/MW-31R, and 

MW-32. During the last 4 groundwater sampling events, the COCs detected at concentrations 

above PSVs were carbon tetrachloride, PCE, and TCE (Table 1). No affected utilities, sensitive 

ecological receptors, or surface water bodies have been identified in this exposure unit; however, 

supply wells are present in this area. The supply wells are not active at this time. The potential 

complete exposure pathways for this exposure unit include direct ingestion of groundwater, 

inhalation to indoor and outdoor air from groundwater, and groundwater and surface water 

resource protection. 

4.4 Fate and Transport of COCs 

The relative importance of the transport pathways listed above, and the extent of actual 

migration of COCs through them, depends primarily on the physical and chemical properties of 

the compounds and the physical characteristics of the Property. The fate and transport of COCs 

are evaluated by considering the physical and chemical interactions of the chemicals within the 

environment at the Property. 

Advection is the process by which solutes are transported by the bulk motion of 

groundwater as driven by the hydraulic gradient. Dissolved COCs are also expected to disperse 

as they migrate with groundwater. Hydrodynamic dispersion of solutes may occur as a result of 

mechanical mixing or molecular diffusion. Chemical and biological degradation, together with 

adsorption, are the primary processes that can affect the mobility and persistence of organic 

COCs in soil and groundwater. Biologically mediated dehalogenation reactions tend to occur 

under low oxygen (anaerobic) conditions, while the breakdown of less halogenated compounds 

tends to be more prevalent in more oxygenated (aerobic) conditions. The absence of reduction in 

COC concentrations and chlorinated VOC daughter products in groundwater samples indicate 

that natural attenuation is not rapidly occurring at the Property (Table 1 arid Appendix B). 
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5.0 RM-1 Evaluation 

RM-1 RBTLs are generic media, receptor and pathway-specific concentrations that eire 

developed for each COC, complete pathway, and receptor as identified in the SCEM. According 

to the ARBCA guidance, RM-1 levels are generic standards that are applied at sites where the 

source area(s) has been characterized, and the limited site data indicate the site is appropriate for 

application of the default values used to develop the RM-1 levels. The RM-1 levels are then 

compared with representative site concentrations. Based on this comparison, one of the 

following three decisions are possible: 

• if an acceptable level of site investigation has been performed as determined by 

the ADEM, and the representative site concentrations at a site do not exceed the 

RM-1 levels, then the ADEM may grant the site NF A status 

• 

• 

adoption of RM-1 levels as the cleanup levels, and the development and 

implementation of a Corrective Action Work Plan 

evaluation of the site under Risk Management 2 (RM-2) option 

5.1 Site Representative Concentrations 

Initially, the RM-1 evaluation involves comparing the historical maximum media-specific 

concentrations relevant for each pathway with the PSVs (Section 3.1; ADEM 2007). If COCs 

are present at concentrations above the PSV s, site representative concentrations are then 

developed for comparison to the soil and groundwater RBTLs. According to the ARBCA 

guidance (ADEM 2007), depending on site conditions, multiple representative concentrations 

may need to be developed for a site (i.e., onsite vs. offsite receptors, exposure units, data 

availability, etc.). The calculation of representative concentrations is complicated by several 

factors, including: (i) spatial variability in the concentrations, (ii) temporal variability in the 

concentrations, and, (iii) lack of sufficient site-specific concentration data (ADEM 2007). To 

account for these factors, several methodologies may be used to estimate the representative 

concentrations. However, the ARBCA guidance suggests that representative concentrations for 

the RM-1 evaluation for groundwater be derived from either a maximum concentration or the 

95th percentile upper confidence limit (UCL) of the ten most recent sampling events 

(ADEM 2007). 
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5.1 .1 Soils 

Potential onsite soil source areas have been fully characterized, remediated, and NF As 

have been approved by ADEM for onsite soils. No complete exposure pathways are associated 

with soils; therefore, representative soil concentrations were not calculated. 

5.1.2 Groundwater 

The maximum concentrations, as determined from the ten most recent sampling events, 

of carbon tetrachloride, PCE, and TCE detected in groundwater samples collected from the 

monitoring wells located in southern property boundary area are above the PSVs (Table 2). 

Therefore, Mann-Kendall trend analyses were conducted to determine the statistical trend for 

COCs with concentrations above PSVs for two or more sampling events (monitoring wells 

MW-12, MW-22, MW-24, MW-25, MW-27, MW-31/MW-31R, and MW-32); the analytical 

data are summarized in Table 1, the trend analyses are swnmarized in Table 4, time-series plots 

are provided in Appendix B, and the calculations are provided in Appendix C. 

In general, a review of the past several years of historical sampling results indicates that 

the concentrations of COCs in groundwater samples have shown no trends (Table 4). Although, 

statistically the concentration of carbon tetrachloride in groundwater samples collected from 

wells MW-12 and MW-24 have increased, the concentrations have fluctuated over time (Table 1 

and Table 4). 

In accordance with the ARBCA guidance, because an adequate amount of equally spaced 

data was available and no consistent statistical trends were observed, site representative 

concentrations were generated using the 95th percentile UCL. Non-detect values were 

represented by the detection limit, as required by the ARBCA guidance (ADEM 2007). The 

resultant representative concentrations for groundwater are provided in Table 5. 

5.2 Selection and Development ofRM-1 Levels 

RM-1 RBTLs are developed to estimate the risk (individual excess lifetime cancer risk 

for carcinogenic effects or the hazard index for non-carcinogenic adverse health effects) for each 

complete ROE identified in the SCEM and each COC detected. The calculations utilize 

quantitative values of fate and transport parameters, physical and chemical properties of the 

COCs, and mathematical models. RM-1 target levels were developed using conservative default 

values located in Tables 3-1 through 3-4 of the ARBCA guidance and the models located in 
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Appendix B of the ARBCA guidance (ADEM 2007). The input parameters are presented in 

Table 6 through Table 8. After the RBTLs were developed, they were compared with the 

representative site concentrations (Table 9 and Table 1 0). 

The point of exposure (POE) location is used to estimate the target soil and groundwater 

t source concentrations and target compliance well (CW) concentrations protective of the POE. 

• The POE for the groundwater resource protection evaluation is defined as the closest 

downgradient residential property boundary where a well is located. As no downgradient wells 

· ~ are present offsite, but a surface water body is present, the distance from monitoring well 

MW-27 to the Mobile River (10,510 feet) was defined as the POE (Table 7). 

In the ARBCA evaluation, a CW is defined as a monitoring well located between the 

COC source area and the POE. The CW serves as a sentry or guard well(s) for the protection of 

the POE. The groundwater CW for the Site was defined as monitoring well MW-26, which is 

located approximately 8,455 feet from the downgradient edge of VOC-impacted groundwater 

(Table 7). The Mobile River, the POE, is approximately 9,083 feet from the downgradient edge 

ofVOC-impacted groundwater. In addition, the ARBCA guidance requires CWs for the surface 

water resource protection pathway. The groundwater CW was also defined as the surface water 

CW (MW-26). The distance from the CW to the Mobile River was used as an input in the RM-1 

evaluation; the Mobile River is approximately 2,009 feet from monitoring well MW-26 

(Table 7). 

The dimensions of the groundwater source at the southern property boundary were 

assumed to be 2,270 feet wide and 700 feet long; these dimensions were chosen based on the 

area of impacted groundwater in this area (Table 7). For the RM-1 evaluation, all other 

parameters were defined as the conservative ARBCA RM-1 defaults (Table 6 through Table 8; 

ADEM2007). 

5.3 Comparison with RM-1 Levels 

A summary of the proposed RM-1 RBTLs is presented in Table 9; Appendix D contains 

the receptor-specific RM-1 RBTLs. 

5.3.1 Soils 

Although impacted soils at the Property have been removed and do not represent a 

complete exposure pathway, in accordance with Appendix B of the ARBCA guidance 
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(ADEM 2007), soil RM-1 RBTLs for all COCs detected in groundwater were calculated 

(Table 9). The exposure pathways evaluated for surficial soils include the inhalation of 

particulates, dermal contact, and direct ingestion pathways, protection of indoor and outdoor 

inhalation, leaching. to groundwater, and groundwater resource protection (Appendix D). The 

exposure pathways evaluated for subsurface soils include the protection of indoor and outdoor 

inhalation, leaching to groundwater, and groundwater resource protection (Appendix D). 

5.3.2 Groundwater 

Several water supply wells exist on the property that would allow ingestion of 

groundwater; however, the power supply to these wells has been removed and the wells have not 

been used since 2002. Therefore, no exposure to groundwater by onsite personnel is anticipated, 

and no changes are expected for onsite groundwater withdrawal. WSP recommends that the 

supply well exposure pathway be eliminated. 

The remaining potential complete exposure pathways evaluated for groundwater include 

inhalation to indoor and outdoor air from groundwater, soil to groundwater leaching, and 

groundwater and surface water resource protection. The RM-1 RBTLs were compared with the 

site representative concentrations for groundwater (Tables 10 and 11 ). The RM-1 RBTLs for the 

indoor inhalation from groundwater exposure pathway were calculated, and compared to site 

representative concentrations. The site representative COC groundwater concentrations for the 

source area are less than their respective RM-1 RB1Ls for all exposure pathways (Tables 10 

and 11 ), except the indoor air pathway for carbon tetrachloride. The site representative 

groundwater concentration for carbon tetrachloride (27.8 J.tg/1) is slightly above the indoor air 

inhalation RBTL (24.9 J.tg/1; Table 9). The COCs detected in groundwater samples collected 

from the CW are less that the RBTLs (Table 11 ). 

Based on the calculated RM-1 RBTLs, the indoor air inhalation from groundwater for 

carbon tetrachloride is the only complete exposure pathway where COCs are present at 

concentrations above RBTLs (Tables 10 and 11). 
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6.0 RM-2 Evaluation 

As the site representative groundwater concentrations do not meet RM-1 RBTLs for all 

potential exposure pathways, a RM-2 evaluation is recommended. RM-2 RBTLs are site

specific levels based on default and site-specific data, and are calculated using the models 

located in Appendix B of the ADEM's ARBCA guidance (ADEM 2007). The RM-2 evaluation 

allows site-specific decision-making for the selection of alternative fate and transport models, 

and input parameters that will result in a cumulative target cancer risk of 1 x 1 o-5 and/or hazard . . 
index of 1.0. 

In accordance with the guidance (ADEM 2007), a RM-2 work plan should be developed 

and approved before a RM-2 evaluation is conducted. However, as part of this RM-1 effort, 

WSP evaluated the applicability of the default RM-1 parameters to the Property. After review of 

the default RM-1 input parameters, it is evident that site conditions vary from these defaults. In 

particular, the SCEM for the Property indicates that the recent site-specific average depth to 

groundwater (28.8 feet bgs; Table 3) varies significantly from the default RM-1 value (1 0 feet 

bgs). 

The site-specific depth to water (28.8 feet bgs) was substituted into the RM-1 RBTL 

calculations; the resultant RM-2 RBTLs are summarized in Table 12 and provided in 

Appendix E. Although, additional alternate site-specific parameters could be used for a RM-2 

evaluation, at this time, no other changes were made to the RM-1 evaluation inputs. The RM-2 

RBTLs were compared with the site representative concentrations for groundwater. The site 

representative COC groundwater concentrations for the source area and CW are less than their 

respective RM-2 RBTLs for all exposure pathways (Tables 13 and 14). Therefore, as the site 

representative groundwater concentrations are less than RM-2 RBTLs, an NF A is requested. 
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7.0 Recommendations 

The Property is in compliance with proposed RM-2 RBTLs; therefore, no corrective 

actions are recommended. After the ADEM has approved the RMP and the request for an NF A, 

the existing monitoring wells will be abandoned in accordance with ADEM requirements. 

As discussed with the ADEM during a teleconference on April25, 2008, the supply well 

exposure pathway will be eliminated. The supply wells may be abandoned according to ADEM 

requirements by removing surface construction materials to below grade, filling the well casing 

with a cement bentonite grout mixture, and repairing the ground surface. Alternatively, the 

integrity of the supply wells may be evaluated using downhole video equipment. If the integrity 

of the supply well has been compromised, it will be abandoned according to the procedure 

described above. If the integrity of the supply well has not ~een compromised, then a steel plate 

will be welded to the steel outer well casing to ensure that the well can not be accessed and 

highly visible bollards will be installed surrounding the supply well. 

An amendment to the RMP, summarizing the completion of these activities, will be 

submitted to the ADEM within 90 days ofRMP approval. 
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I [/ll 0~000 Send tax notice to: 
4'f> "'~ Lenzing Fibers Inc. 

_ D~12950 Highway 43, North 
This instrument prepared by and after 

recording return to: 
~~ Axis, Alabama 36505 
/II i;~ Attention: Mr. Kevin Allen 

~su 
I I 

STATE OF ALABAMA ) 

COUNTY OF MOBILE ) 

20 09033385 Boo k-6537 Page-809 
Total Number of Pages: 3 

Deed of Conveyance 

WARRANTY DEED 

KNOW ALL MEN BY THESE PRESENTS: 

Barry Andrews, Esq. 
Lyons, Pipes & Cook, P.C. 

2 North Royal Street 
P.O. Box 2727 

Mobile, Alabama 36652 

That in consideration ofTEN and No/100 Dollars ($10.00 and other good and valuable consideration to the 
undersigned Grantor, in hand paid by the Grantee herein, the receipt whereofis acknowledged, Mobile County, 
Alabama, a political subdivision of the State of Alabama (herein referred to as Grantor), does hereby grant, bargain, 
sell, and convey unto Lenziog Fibers Inc., a corporation incorporated under the laws of the State of Delaware 
(herein referred to as Grantee), the real estate, situated in Mobile County, Alabama, and described on Schedule A 
attached hereto and made a part hereof. 

THIS CONVEYANCE IS MADE SUBJECT TO all easements, rights-of-way and other matters of record 
appearing of record in the Mobile County, Alabama Probate Court Records. 

TOGETHER WITH ALL AND SINGULAR the rights, tenements, hereditaments, members, privileges and 
appurtenances thereunto belonging or in anywise appertaining. 

TO HAVE AND TO HOLD to the said Grantee, its successors and assigns forever. 

Grantor does for itself and for its successors and assigns covenant with the said Grantee, its successors and 
assigns, that it is lawfully seized in fee simple of said premises; that they are free from all encumbrances, unless 
otherwise noted above; that it has a good right to sell and convey the same as aforesaid; that it will and its successors 
and assigns shall warrant and defend the same to the said Grantee, its successors and assigns forever, against the 
lawful claims of all persons. 

IN WITNESS WHEREOF, I have hereunto set my hand and seal, this the~ay of 1)1.~ 
2009. 

Mobile County Commission 

Jl(,i~ 
Mike Dean, President 



STATE OF ALABAMA ) 
) 

COUNTY OF MOBll.E ) 

I, the undersigned, a Notary Public in and for said County, in said State, hereby certify that Mike 
Dean, whose name as President of the County Commission of Mobile County, Alabama, a political subdivision 
of the State of Alabama, is signed to the foregoing instrument and who is known to me, acknowledged before 
me, on this day, that, being informed of the contents of such instrument, he, as such Chainnan and with full 
authority, executed the same voluntarily for and as the act of said County. 

Given under my hand and official seal, this the~ day of ~ , 2009. 

[NOTARIAL SEAL] 

State ot Alabama-Mobile County 
I certify this instillll\ent was tiled on: 

Hoy 29, 2009 @ 1:18 : 31 PM 

DEED TAX $1,100.00 

S.R . FEE $2 . 00 

SURCHARGE 
RECORDING FEES 

TOTAL AMOUNT 

2009033385 

$10 . 00 

$8 . 50 

$1, 120. 5 0 

Don Davis, J udge o f Probate 

~t{~{}w#t 
Notary Public 

My Commission Expires: 9/ttftAoto_ 



EXHIBIT"A" 

Commencing at the Southwest corner of Section 18, Township 1 South, Range 1 
East, Mobile County, Alabama; thence proceed along the West line of said 
section North 00 degrees 21 minutes 39 seconds East for a distance of 836.40 
feet to a point; thence proceed in an Easterly direction along a bearing of North 
89 degrees 31 minutes 39 seconds East for a distance of 1330.12 feet to a point; 
thence proceed North 63 degrees 01 minutes 39 seconds East for a distance of 
1509.31 feet to a point on the West line of an Alabama Power Company 
easement; thence proceed in a Northerly direction along said easement along a 
bearing of North 00 degrees 28 minutes 21 seconds West for a distance of 
1329.09 feet to a set 5/8" rebar being the Point of Beginning for the parcel 
described herein; thence proceeding in a counter-clockwise direction around said 
parcel continue along the West line of the Alabama Power Company easement 
along a bearing of North 00 degrees 28 minutes 21 seconds West for a distance 
of 277.99 feet to a point; thence run South 71 degrees 16 minutes 41 seconds 
West 1002.72 feet to a point; thence run South 00 degrees 00 minutes 00 
seconds East 180.70 feet to a point; thence run South 90 degrees 00 minutes 00 
seconds East for 231.44 feet to a point; thence run South 00 degrees 20 minutes 
45 seconds East for 270.79 feet to a point; thence run North 89 degrees 17 
minutes 43 seconds East for 222.46 feet to a point; thence run North 00 degrees 
00 minutes 00 seconds East for 187.43 feet to a point; thence run South 90 
degrees 00 minutes 00 seconds East for a distance of 84.00 feet to a point; 
thence run South 00 degrees 00 minutes 00 seconds West for a distance of 
100.45 feet to a point; thence run South 43 degrees 32 minutes 08 seconds East 
for a distance of 54.45 feet to a point; thence run South 90 degrees 00 minutes 
00 seconds East 146.50 feet to a point; thence proceed North 00 degrees 00 
minutes 00 seconds East 445.12 feet to a point; thence run South 90 degrees 00 
minutes 00 seconds East for a distance of 228.43 feet to the Point of Beginning. 
Said property lying entirely and being situated in Section 18, Township 1 South, 
Range 1 East, Mobile County, Alabama. 



STATE OF ALABAMA 

COUNTY OF MOBILE 

2009033390 Book-6537 Page-823 
Total Number of Pages: 3 

I ... .......,.. -

PARTIAL RELEASE OF LEASE AGREEMENT 

FOR AND IN CONSIDERATION of the swn of ONE DOLLAR AND N0/100 ($1.00) and other 
good and valuable consideration, Industrial Development Authority of Mobile County, Alabama 
(previously known as Industrial Development Board of Mobile County, Alabama), does hereby 
RELEASE the following real property attached hereto as Exhibit A. 

This Partial Release of Lease Agreement is delivered at the request ofLENZING FIBERS INC., a 
Delaware corporation flk/a TENCEL INC., as a successor in interest to COURT AULDS FIBERS, 
INC. ("Lenzing"), and pursuant to that certain Lease Agreement from the Industrial Development 
Board of Mobile County to Courtaulds Fibers, Inc., dated November 1, 1990, and recorded in Real 
Property Book 3644, Page 877 and supplemented in Real Property Book 4792, Page 855. 

It is further understood and agreed that this Partial Release shall not be effective unless and until 
the closing of the transactions pursu~ to the Purchase Agreement between Lenzing and Mobile 
County, Alabama, dated as of May~ 2009. 

All other terms and conditions of the aforesaid lease shall remain in full force and effect. 

IN WITNESS WHEREOF, the parties have executed this Partial Release as of fll4t:J I fi , 2009. 

INDUSTRIAL DEVELOPMENT 
AUTHO 0 IL OUNTY, AL 



STATE OF ALABAMA 

COUNTY OF MOBILE 

If""' ~ a Not(} Public, in and for said county and state, do hereby certify that 
J · V' ~ 6( ;J§. authorized representative of INDUSTRIAL DEVELOPMENT 
AUTHOOF MOBn:"ifCOUNTY, ALABAMA, and whose name is signed to the foregoing 
instrument, and who is known to me, acknowledged before me on this day that, being informed of 
the contents of such instrument, he executed the same voluntarily for and as the act of said 
AUTHORITY. 

_._L;Y/.:...L.:..:..ft-.-1-L~~· 2009. 

NOTARY PUBLIC 

STATE OF ALABAMA 

COUNTY OF MOBILE 

I, a Notary Public, in and for said county and state, do hereby certify that 
K~in A lien , as authorized representative ofLENZING FillERS INC., and whose name 
is signed to the foregoing instrument, and who is known to me, acknowledged before me on this day 
that, being informed of the contents of such instrument, he executed the same voluntarily for and as 
the act of said corporation. 

Given under my hand and official seal on this the f 3~ day of M ~V , 2009. 

My Commission Expires: 05--80 -,:)0/~ 

State ot Alabama-Mobile County 
I certi ry t h i s ins t rument was t i led on : 

May 29, 2009@ 1 : 24:58 PM 

S.R . FEE 
RECORDING FEES $8 . 50 

TOTAL AMOUNT $10. 50 

2009033390 
Don Da vis, J udge of Probat e 



EXHIBIT"A" 

Commencing at the Southeast corner of Section 13, Township 1 South, Range 1 
West, Mobile County, Alabama; thence North 00 degrees 07 minutes 04 seconds 
West, along the East line of said Section 13, a distance of 836.40 feet to a 
concrete monument found (marked TB1); thence South 89 degrees 10 minutes 
00 seconds West a distance of 270.00 feet to a point on the Western margin of 
the Southern Railway System (Norfolk Southern Corp.); thence North 00 degrees 
50 minutes 00 seconds West, along said West margin, a distance of 650.00 feet 
to a capped rebar set at the point of beginning of the property herein described; 
thence South 89 degrees 09 minutes 54 seconds West a distance of66.16 feet 
to a capped rebar set at the point of curvature of a 680.00 foot radius curve, 
concave Southeasterly; thence along the arc of said curve a distance of 484.40 
feet (chord ·bears South 68 degrees 45 minutes 33 seconds West, 474.22 feet) to 
a capped rebar set at the point of tangency of said curve; thence South 48 
degrees 21 minutes 00 seconds West a distance of 204.60 feet to a capped 
rebar set at the point of curvature of a 600.00 foot radius curve, concave 
Northwesterly; thence along the arc of said curve a distance of 415.17 feet 
(chord bears South 68 degrees 10 minutes 29 seconds West, 406.94 feet) to a 
capped rebar set; thence North 31 degrees 54 minutes 32 seconds West a 
distance of 160.78 feet to a capped rebar set on the East margin of U.S. Highway 
No. 43; thence North 00 degrees 07 minutes 23 seconds East, along said East 
margin a distance of 64.20 feet to a capped rebar set; thence South 89 degrees 
52 minutes 37 seconds East a distance of 218.75 feet to a capped rebar set; 
thence North a distance of 280.67 feet to a capped rebar set; thence North 89 
degrees 10 minutes 30 seconds East a distance of 904.53 feet to a capped rebar 
set on the West margin of the Southern Railway System (Norfolk Southern 
Corp.); thence South 00 degrees 50 minutes 00 seconds East, along said 
Western margin, a distance of 33.87 feet to the point of beginning. 
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ENVIRONMENTAL STRATEGIES CONSULTING LLC 
2025 Gateway Place. Suite 280 • San Jose. CA 951 10 • (408) 453-6100 • Fax (408) 453-0496 

June 8, 2004 

Ms. Monique M. Miles 
Site Assessment Unit #5 
Environmental Assessment Section 
Land Division 
Alabama Department of Environmental Managemmt 
1400 Coliseum Boulevard 
Montgomery, Alabama 36110 

Re: Submittal of Voluntary Cleanup Plan Revision for the Former 

JllN 2 
' t'f£JI 

Acordis Cellulosic Fibers Inc. Facility Axis, Alabama - VCP Site No. 61-9329 

Dear Ms. Miles: 

On behalf of Quanta Liability Transfer (QLT) and Former Acordis Cellulosic Fibers Inc. (Acordis), 
Environmental Strategies Consulting LLC (Environmental Strategies) is submitting three copies of the 
requested rev1sion page for the referenced documents for your review and approval. The attached revision 
was prepared in response to the Alabama Department of Environmental Management's (ADEM) request 
dated June 8, 2004. Please remove the first page of Appendix A (Sampling Protocols) and i.nsert the attached 
reVISIOn page. 

We understand that ADEM will subsequently provide the opportunity for public comment. Upon 
completion of the public comment period. Envi.runmental Strategies anticipates on implementing the 
approved plans. 

If you have any questions or require aJditional information please do not hesitate to call. 

Sincerely yours, 

Richard E. Freudenberger 
Senior Vice President 

REF: bbb/rnac 

G:\$Archive·J900-4000\.W7l L.doc 

enclosure 

cc: John Stewart, Acordis Cellulosic Fibers Inc. 
John Black, Environmental Strategies Consulting LLC 
Lynn L. Betgeson, Esq., Bergeson & Campbell P.C. 
Wayne Currie, Acordis Cellulosic Fihers Inc. 
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Revised .June 8, 200-l 

Sample Collection Procedures 

All soil samples fo r TPHfs analysts wtll be collected using hand trowels. Soil samples 

for TPHts analysis will be collected with a hand trowel. as follows: 

• Place the blade tip of tro\vel mto the soil and push firmly until a sampling depth 

of approxtmately three inches is reached. 

• If sampling a stiff silty or clayey soil , 1t may be necessary to remove the trowel 

and reinsert it to further loosen the sotl. 

• \\''ben the soil has been sufficiently loosened, lilt a port10n of the soil out wtth the 

blade and place into the laboratory supplied containers. 

• Label the sample, place in a cooler wtth ice as a preservative. 

Composite Sample Collection Procedures 

Composite soil samples \ovill be collected usmg the followmg procedures. 

• Based on chemical analysts, collect tive sample contamers as spectfied m Section 

2.1 A from four ditTerent locations ~1thm each 20 cubic yard component. 

• Request on the chain-<>f-custody that the laboratory composite each of the five 

samples to form one sample and provide the appropriate chemical analysis. 

Sampling Equipment Decontamination Procedures 

Sampling equtpment \oVtll be decon::aminated before :my sampling acttvtty. The following 

Jecomamtnation procedure will be used for all samplmg equtpment: 

• Place polyethylene sheetmg on tirm. tl:1t surface dunng decoma.mmauon 

• Mix solution of liquinox or equivalent detergent and t:lp water m bucket 

• Wipe sampling equtpment wtth paper rowels to remove residual soils or gross 

contaminauon 

• Disassemble sampling equipment 

• Wash with hqumox or eqUivalent detergent 

• Rinse ""ith tap water 

• Rinse \vith de-tomzed water 

All wastewater generated dunng equipment decontamination and steam cleaning will be 

comamed and disposed of in accordance with applicable federal, state, and local regulations. 

ENVIRONMENTAL STRATEGIES 
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ALABAMA DEPARTMENT OF ENVIRONMENTAL MANAGEMENT 

JAMES W . WARR 

DIRECTOR 

PoST0FFICEBoX301463 36130-1463 + 1400COUSEUMBLVO. 36110·2059 

MONTGOMERY, ALABAMA 
'WINW.ADEM.STATE.AL.US 

(334) 271-7700 
June 22, 2004 

C ERTIFIED MAIL # 7003 3110 0004 0268 8304 
RETURN RECEIPT REQUESTED 

Mr. Richard E. Freudenberger, Senior VP 
Environmental Strategies Corporation 
2025 Gateway Place, Suite 280 
San Jose, CA 95110 

Re: Review of the Revised Voluntary Cleanup Plan 
Former Acordis Cellulosic Fibers Inc. , Facility 
Ax1s, Mobile County, Alabama 
VCP Site No. 461-9329 

Dear Mr. Freudenberger: 

B OB RILEY 

GovERNOR 

Faes<m1les: (334) 

AOrnnostrabon: 271-7950 
General Col.nsel: 394-4332 

Alr:279-30« 
l.M><j• 279-3050 

Wale<: 279-3051 
Groundwaler: 270·5631 

Fu!ld ()per.JbonS: 272-81 J 1 
Labotalllty: m-6718 

Mining: 394-4326 
EducabontOutteach: 394-4383 

Personnel from the Environmental Assessment Section of the Alabama Depanment of Environmental 
Management (ADEM) have reviewed the Former Acordis Cellulosic Fibers Inc., Factlity's revised 
Voluntary Cleanup Plan received on June 9. 2004, and have determined it to be complete. However, 
please be advised that the remedies cited in the Voluntary Cleanup Plan are required to be placed on 
public notice for a period of 30 days m order to meet the programmatic requirements contained in ADEM 
Admm. CodeR 335-15-6. Acordis will be notified as to the date(s) and location(s) the plan Will be 
available for public inspection. 

Should you have any questiOns or comments. please contact Ms. Momque M. Miles at (334) 270-5638. 

Lawrence A. Norris, Chief~ 
Site Assessment Umt 
Environmental Assessment Section 
Land Division 

MMMILAN/ Acordis Cellulosic Fibers Inc .. 

Bim'tngham Branch 
110 Wean Road 
Bllm~ Alabama 35209-4702 
(205) 942-8168 
(205) 941·1603)Fax) 

Decacur Brandl 
2715 Sandlin Rood, S .W. 
Decalur. Alabama 35603-133J 
(256) 353-1713 
(256) 340·9J59)Fax) 

Mobile Br.onct> 
2204 Perimeter Road 
Mobile. Alabarre 3661 ~ 1131 
(251) ·~3400 
(251)(79-2593 )Fax) 

Mobile - Coaslal 
4171 CornmandeB Oflve 
Mobile. AlabanB 3661~1421 
(251 ) 432-95:13 
(251) 432-6598 (Fax) 

0 
Pnnle<l on Recyded Paper 
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ENVIRONMENTAL STRATEGIES CORPORATION 

... 
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r 

VOLUNTARY CLEANUP PLA."f 
FORMER ACORDIS CELLULOSIC FffiERS u'lC. FACILITY 

A..X!S, ALABA.'\1A 

PREP.~-\RED 

BY 
ENvlRO~YIENTAL STRATEGIES CONSULTING LLC 

OCTOBER 27,2003 

Reston, VA • Boxborough. IIIlA • Minneapolis. MN • Cazenov1a. NY • Durham. NC • Somerset. NJ • Denver. CO • 5alt Lake C1ty. UT • Moon Township, PA 
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1.0 Introduction 

On behalf of Acordis Cellulosic Fibers Inc. (Acordis) and Mobile County (County), 

hereinafter collectively referred to as "Applicant," Environmental Strategies Consulting LLC 

(Environmental Strategies) prepared this Voluntary Cleanup Plan (Plan) in accordance with 

Alabama Department of Environmental Management (ADEM) Administrative Code Rule 335-15 

for participation in the Brownfield Redevelopment and Voluntary Cleanup Program. This 

document presents a Plan that is based on the results of a Voluntary Property Assessment Report 

(Assessment) that details Stage I and Stage II soil and groundwater investigations performed at 

the former Acordis site (Property) in Axis, Alabama. The Assessment and the Plan address the 

entire Property. Specifically, the Plan focuses on those areas on the Property that were considered 

to require further action. This Plan includes all pertinent information as required in accordance 

with 335-15-4-.04 and is a companion document to the Assessment, submitted separately. 

Based on the analytical data collected durmg the Stage I and Stage II soil and 

groundwater investigations, the following findings and recommendations are provided. Three 

areas have been identified as warranting voluntary remediation: the Fuel Oil Tanks, the Above 

Ground Diesel Tanks, and the Hydraulic Press Areas. A detailed Scope of Work for the Plan 

associated with Fuel Oil Tanks, Aboveground Diesel Tanks, and the Hydraulic Press Areas is 

provided in Section 2.0. 

As part of the Plan, the following activities will also be conducted: soil removal and 

restoration of the Former Non-Hazardous Waste Landfill, the closure of the Sludge Lagoons and 

Decant Sump, quarterly groundwater monitoring of selected wells, abandonment of selected 

groundwater monitoring and production wells, and closure of the Fume Tunnel and a Basement 

area. These additional proposed activities are also described in Section 2.0. 

Acordis is returning the Property to productive use; to this end, effecti~e September 30, 

2003, Acordis transferred ownership of the Property to Mobile County. 

ENVIRONMENTAl STRATEGIES 
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2.0 Voluntary Cleanup Plan 

To obtain a "Letter of Concurrence" from ADEM, on behalf of the Applicant, 

Environmental Strategies prepared this Plan to address petroleum hydrocarbon impacted vadose 

zone soil at the Property as well as other environmentally related areas within the Property. This 

section describes in detail the methods for remediating the three areas affected by petroleum 

constituents: Fuel Oil Tanks, Above Ground Diesel Tanks, and Hydraulic Press (three pump 

rooms). The proposed scope of the remedial work is described including the objectives and 

cleanup criteria. All pertinent requirements are addressed. In addition, several other activities are 

also included in the Plan and are described in Sections 2.2 through 2.5. These activities involve 

addressing the Former Non-Hazardous Waste Landfill (Section 2.2); the closure of the Sludge 

Lagoons and Decant Sump (Section 2.3); quarterly groundwater monitoring of selected wells 

(Section 2.4); and abandonment of selected groundwater monitoring and production wells, and 

closure of the Fume Tunnel and a Basement area (Section 2.5). 

A site-specific health and safety plan (HASP) will be developed before implementing any 

of the activities for the areas discussed below. The HASP will consist of a hazard assessment, 

including but not limited to chemical hazards, physical and mechanical hazards, safety procedures 

for excavating, personnel training requirements, monitoring, personal protective equipment, site 

control measures, decontamination procedures, and a contingency plan for emergencies. AJl on

site personnel will be required to adhere to the requirements outlined in the HASP. 

2.1 Petroleum Contaminated Areas 

Closure activities for the Fuel Oil Tanks, Above Ground Diesel Tanks, and the Hydraulic 

Press (three pump rooms) areas will involve excavation and off-site disposal of petroleum 

hydrocarbon impacted soils (Figure 2-l). Based on the Stage I and Stage II Assessments, it is 

estimated that the Fuel Oil Tank area will require an excavation of approximately 50 feet by 50 

feet by 5 feet deep. The Above Ground Diesel Tanks area will require an excavation of 

approximately 40 feet by 30 feet by 8 feet deep. The Hydraulic Press Area (three pump rooms) 

will require an excavation of approximately 25 feet by 25 feet by 10 feet deep for each room. 

Environmental Strategies estimates that the Fuel Oil Tank area, Above Ground Diesel Tanks area, 

and the Hydraulic Press Area (three pump rooms) could generate approximately 700 tons, 533 

tons, and 1,050 tons of material, respectively. 

ENVIRONMENTAL STRATEGIES 
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2.1.1 Cleanup Level 

The proposed cleanup level for soil at the Property is 500 mglkg for total petroleum 

hydrocarbons Wlth a carbon chain range of C8 to C30 (TPHfs). This carbon chain range covers 

lighter fractions such as gasoline through heavy hydrocarbons such as fuel oil. The cleanup level 

of 500 mglkg is based on Soil and Groundwater Screening Levels for Total Petroleum 

Hydrocarbons developed by California EPA -San Francisco Bay Regional Water Quality Control 

Board (RWQCB), July 2003. A copy of the Soil and Groundwater Screening Levels for Total 

Petroleum Hydrocarbons and a table titled "Direct Exposure Screening Levels for Residential 

Exposure Scenarios" are provided in Appendix A. This document is one chapter out of a series of 

seven chapters compiled to present environmental screening levels in the RWQCB document 

titled Appendix I Development of Tier 1 Lookup Tables. To minimize confusion and focus 

primarily on TPH impacted soil, Chapter 5 and the associated "Direct Exposure Screening Level" 

table, are provided. To view the entire "Appendix 1 Development of Tier I Lookup Tables," 

please refer to the following URL (http://www.swrcb.ca.gov!twqcb2/esl.htrn). 

The RWQCB document is intended to help expedite the preparation of environmental 

risk assessments at sites where impacted soil and groundwater has been identified. As an 

alternative to preparing "site-specific" screening levels or attempting to quantify risk in a more 

formal risk assessment, data collected at a site can be directly compared to the Exposure 

Screening Levels (ESLs) or cleanup level and the need for additional work evaluated. This 

document is especially beneficial for use at small- to medium-size sites, where the preparation of 

a more formal risk assessment may not be warranted or feasible. 

2.1.2 Supplemental Soli Investigation 

Environmental Strategies will collect supplemental soil samples to further determine the 

horizontal and vertical extent ofTPH impacted subsurface soil in the vicinity of the Fuel Oil Tank 

and Aboveground Diesel Tanks areas. Because each pump room in the Hydraulic Press area 

covers a small area, no further investigation is warranted. Verification sampling and analyses 

will be completed following the soil excavation. 

A total of 48 soil samples from 16 borings will be collected from the Oil Tank and 

Aboveground Diesel Tanks areas. A limited access rig equipped with a GeoProbe®, 

EnviroCore®, or eqUivalent, will be used for the supplemental soil investigation. The majority of 

soil samples will be collected within the upper clay layer prominent in the unsaturated zone. 

Before commencing soil-sampling activities, all underground utilities will be located by 

reviewing available site as-builts. 

ENVIRONMENTAL STRATEGIES 
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An Alabama certified drilling company will perform all soil boring work. Soil borings 

will be lithologically logged using the uses. The appropriate quantity of soil samples will be 

collected from each location at 5-foot intervals to a maximum depth of 15 feet below ground 

surface (bgs). 

Soil sampling protocols are presented in Appendix B. All soil samples for chemical 

analyses will be collected using brass, stainless steel, or lexan sleeves. Sampling personnel will 

wear disposable nitrile gloves and change gloves before collecting each sample to prevent cross

contamination of the samples. The sleeves will be covered with teflon tape, capped and labeled. 

Each soil sample will be analyzed for TPHfs by EPA method 8015. 

Upon completion of soil sample collection, the borehole will be backfilled with a .cement 

bentonite grout. Each sampling location will be vertically and horizontally surveyed by an 

Alabama licensed surveyor and added to the existing Property figures and results added to the 

analytical database. 

All downhole equipment will be steam cleaned using a portable steam cleaner before 

beginning each boring. All non-expendable equipment coming into contact with soil samples will 

be thoroughly cleaned before reuse in accordance W1th Appendix B ofthis Plan. 

2. L .3 Excavation Procedures 

The purpose of the excavations is to remove as much of the "source" hydrocarbons as 

possible. Based on previous investigations and historical site data, it is not expected that 

groundwater or saturated zone soils will qe encountered during excavation. Soil verification 

samples will be collected to ensure that the cleanup level has been achieved. 

The excavation for each area will require removal of an asphalt or concrete cover. The 

concrete and asphalt will be stockpded on site. In addition to existing and new data obtained 

from the supplemental soil investigation, field-screening instruments such as a photo ionization 

detector (PID), or equivalent, in conjunction with >risual documentation of staining will be used to 

direct the excavation. A field-screening criterion of sustained readings of 5 parts per milhon 

(ppm) above background levels from a PID will be used to guide the limits of the excavation. 

Laboratory testing performed on verification soil samples will provide confmnation of achieving 

the cleanup level. 

It will likely be necessary to remove uncontaminated soil (overburden) to access 

underlying petroleum hydrocarbon impacted soil. Clean overburden material is expected to be 

present to a depth of approximately three feet bgs in the Fuel Oil Tanks and Aboveground Diesel 

Tanks areas. Based on analytical data from the Stage I and Stage II Assessments, hydrocarbon-
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impacted material appears to be present in subsurface soi l beneath the concrete foundation at the 

three former pump rooms in the hydraulic press area. 

Excavation slopes will be designed by an Alabama Licensed Professional Engineer. 

Excavation of TPH impacted material will progress until verification samples meet the cleanup 

leveL 

2.1.4 Transport and Disposal of Excavated Materials 

All excavated soil and debris will be temporarily stockpiled on the Property. Three 

temporary stockpile locations (one for debris, one for clean overburden. and one for petroleum 

impacted soils) will be determined in the field. All excavated soils and debris will be stockpiled 

on, and covered with, plastic sheeting to minimize cross contamination of excavated soils and 

native soils. 

Excavated soil determined to contain petroleum hydrocarbons will be transported using 

Department of Transportation (DOT) approved end dump trucks and disposed of under a non

hazardous waste manifest to an appropriately licensed and permitted disposal facility. 

The clean overburden stockpiled material and concrete debris will be used as backfill 

upon completing the excavation activities. Asphalt debris will not be used as a source for backfill 

material. Additionally, clean overburden material generated during demolition from other areas 

of the Site may also be used for backfill. To verify that overburden material is below the cleanup 

level of 500 mglkg for TPHfs, Environmental Strategies will collect composite samples. The 

overburden material to be used as backfill will be sampled approximately every 400 cubic yards 

(cy) (estimated in the field) . The composite samples will be analyzed for TPHfs by EPA method 

8015. Sample collection will be performed as described in Appendix B of this Plan. 

2.1.5 Backfilling Procedures 

A combination of uncontaminated overburden and clean off-site borrow material will be 

used as backfill and compacted in controlled lifts to 85 percent of the relative dry density (ASTM 

Di557, Modified Compactive Effort) . The compaction will be certified to ensure backfilling is 

performed in accordance with applicable engineering standards. In the unlikely event that 

groundwater is present at the base of the excavation during backfilling, best engineering practices 

will be used to ensure the stability of emplaced material. In the Hydraulic Press area, the 

concrete slab will be replaced following excavation . 

2.1.6 Soil Verification Sampling 

Soil verification samples will be collected at the bottom and sidewalls of each excavation 

area and analyzed for TPHfs by EPA Method 8015. Verification samples will be collected only 

in unsaturated portions of each excavation in a 1 0-foot by I 0-foot grid at the bottom of the 
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excavation and every 10 feet along the mid-depth of the side walls. The verification samples will 

be analyzed on a 24-hour turnaround basis to mimmize the time that excavation areas are left 

exposed. Each verification sample location will be flagged with the sample identification 

number. Before any of the excavation areas are backfilled, the sample locations will be measured 

from a fixed point and documented in a logbook. 

All verification samples will be identified starting with "V." If an area is re-excavated 

because a verification sample exceeds the cleanup level of 500 mgfkg for TPHfs, an additional 

verification sample will be collected from the same horizontal location. The new verification 

sample will be identified with the original verification sample name followed by the letter "a." 

Consider the following example. A verification sample is collected a,nd identified as "V2" 

(verification sample 2). The sample is sent to the lab for TPHfs analysis on a 24-hour turnaround 

basis. The next day> the sample results show the "V2" contains 900 mgfkg of TPHfs. Because 

this level exceeds the cleanup level for soil of 500 mgfkg, excavation of the area will continue. A 

new verification sample will be collected at the same horizontal location and designated as 

"V2a," indicating that the sample was collected after an initial verification sample had been 

collected. If the area requires additional excavation, then the next verification sample collected 

for that area would be identified as "V2b." 

2.1.7 Schedule 

Soil removal shall occur immediately following and be completed, weather permitting, 

not more than four months after the Property building demolition has been completed. A 

Certification of Compliance, stating that the areas addressed in this Plan have been remediated in 

accordance v..ith the specifications of the approved Plan, will be submitted to the ADEM within 

60 days of the completion of the soil removal. 

2.2 Former Non-Hazardous Waste Landfill 

In the Former Non-Hazardous Waste Landfill, partially exposed debris/non-hazardous 

waste is present at the surface in several areas. In 2004, the Applicant plans to voluntarily 

remove this debris/non-hazardous waste (primarily for aesthetic purposes) and then restore the 

cover and revegetate the area (Figure 2-1). 

The activities that will be conducted at the Former Non-Hazardous Waste Landfill will 

include the following: 

• Construction of a non-intrusive access road to allow mobility of small track

mounted equipment 

• Removal of all protruding metal objects 

ENVIRONMENTAL STRATEGIES 



• Placement of a minimum of 12 inches of soil over all areas of exposed 

debris that is non-metallic 

• Revegetation or placement of pine straw mulch cover over all disturbed 

areas 
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These actions will be completed in a manner that does not destroy the root system of the 

existing trees. The surrounding areas will dictate the choice of vegetation and pine mulch. Areas 

of deep shade that cannot be vegetated will be mulched. 

2.3 Closure of Sludge Lagoons and Decant Sump 

Three phases of investigations, including an investigation of the sludge lagoon contents, 

demonstrate that the Sludge Lagoons and Decant Sump pose no concern for impacts to 

underlying soil and groundwater. The sludge lagoons have clay bottoms and compacted soil

cement walls. The embankments are stable, and as long as accumulated precipitation is removed, 

will contain all sludges previously deposited. In order to eliminate any potential safety concerns, 

perceived or otherwise, and to remove the potential for trespassers to access the lagoons, these 

units "vill be closed. The closure will reduce the potential for human and ecological exposure to 

constituents and eliminate the need to remove accumulated storm water from the lagoons. Per the 

schedule presented in Figure 2-3, the detailed design for the closure of the Sludge Lagoons and 

Decant Sump will commence in March 2004 and be completed by May 2004. 

Environmental Strategies conducted an analysis of remedial alternatives following U.S. 

EPA guidance for conducting Feasibility Srudies under CERCLA (USEPA 1998) and using 

criteria consist~nt with the National Oil and Hazardous Substances Contingency Plan (NCP). A 

range of remedial alternatives were evaluated, from No Action through the removal of the lagoon 

contents. Based on this evaluatiOn, the Sludge Lagoons and Decant Sump will be closed with a 

composite soil cap using clean soils from either an onsite borrow source or an offsite borrow 

source. The capping alternative provides: 1) the highest overall protection of human health and 

the environment, 2) the best short-term effectiveness, 3) the best and most verifiable long-term 

effectiveness, and 4) reduced mobility of the sludge and constituents. The installation of a 

composite soil cap over the sludge lagoons will be effective in preventing exposure to 

contaminants through direct contact and inhalation, and would prevent any possible migration of 

constituents of the sludges. Negligible disturbance of the s ludge will occur during 

implementation, minimizing odor generation. 

This technology involves the recovery of free liquids from the lagoon surface and within 

the sludges. The free liquids covering the sludges primarily constitute precipitation and will be 
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drawn off and routed through the on-site wastewater treatment plant for processing. Water 

ponded within low areas of the sludge surface and water within the sludges may contain 

suspended solids and process related constituents. These liquids will be filtered and pretreated, if 

necessary. The recovered liquids will be processed in the on-site wastewater treatment plant. 

Because the wastewater treatment plant was designed and built for Acordis ' process operations, it 

is suited for the management of these liquids. Acordis has an agreement with Mobile County to 

use the wastewater treatment plant for this purpose. 

Liquid within the sludge will be forced out by the weight of the engineered capping 

system and will be collected in the cap drainage system. The capping system will also prevent 

any reaccumulation ofliquid in the lagoons. 

The capping system will consist of three layers: an upper vegetative layer (topsoil), a 

dramage layer (sand), and a support layer (synthetic mesh and fill) (See Figure 2-2). Soils for the 

vegetative layer and the support layer would be obtained from a borrow pit located immediately 

south of the lagoons or elsewhere on the Property, or, alternatively, obtained from an offsite 

borrow source. 

Approximately 100,000 cubic yards of fill will be placed over the two lagoons using 

earthmoving equipment. The construction of a capping system over the existing sludges will be 

accomplished using low ground pressure equipment and materials that can distribute the 

equipment loading over a relatively large area. To accomplish this objective, the lagoons will be 

covered with a high strength geosynthetic grid with a geotextile layer fused to the lower side. 

This material, ENKA. Grid TRC (Appendix C), was developed to support roads over poor qua lity 

soils, the same loading scheme that is proposed for the lagoon closure. Each row of ENKA Grid 

will be anchored in the lagoon dikes. The ENKA Grid TRC will then be spread over the surface 

using floating platforms. The ENKA Grid panels will be tied together to form a continuous cover 

over each lagoon. 

The liquids recovered from the sludges will be routed to the decant structure and 

subsequently to the wastewater treatment plant. A series of perforated pipes will be placed 

around and across the lagoons to allow the liquids to be captured and conveyed to the decant 

sump. A collection system will be designed for the decant sump to allow for settlement of the 

sludges and collection and treating of liquid samples to determine if pretreatment ts required. The 

collection pipes will be placed directly on the ENKA Grid TRC and will originate at the decant 

sump, radiating out across the lagoon. The ptpes will be covered with a 6- to 12-inch layer of 

porous media (sand or gravel) to protect the piping during placement of the cover and to increase 

their effective zone of capture. 
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The capping system will then be constructed from the perimeter toward the center. The · 

first 40 to 50 feet (measured from the inside slope of the dike) of cover soil will be spread using 

long-reach hydraulic excavators. The materials will be placed until there is a uniform thickness 

perimeter of soil completely surrounding the sludges. This initial perimeter soil cover encloses 

3 7 percent of the lagoons' surface area. The remaining cap will be sequenced to take advantage 

of the consolidation of the perimeter layer that will have taken place. The remainder of the first 

layer of the cover will be placed using front-end dump earth-moving equipment (Iv1ustang dumps) 

and low ground pressure track-mounted dozers. The sequence and timing of the material 

placement is important. 

Subsequent layers of the capping system will also be placed from the perimeter toward 

the center. This sequence ensures that the most consolidated materials are adjacent to the 

embankments and that there is more positive drainage toward the decant sump. 

In addition to providing the weight required to move free liquids to the drainage system, 

the cap \viii divert runoff away from the closed lagoons. Liquid infiltration will be limited to the 

vegetative layer. Any liquids that do percolate through the vegetative layer will accumulate in the 

drainage layer and be conveyed away from the underlying sludge. The slope of the low 

permeability layer will be between 2 percent and 5 percent to prevent erosion (too steep) and 

eliminate pooling of rainwater (too flat) . To maintain a goal of a final 3 percent slope, the initial 

capping system may have a slope up to 7 percent. The final slope will be determined based on 

settlement monitoring during construction. While a 7 percent slope is slightly steeper than 

desired from erosion potential criteria, this will allow for a settlement of 8 feet in the center of the 

lagoon wtllle still maintaming an overall 3 percent slope. An inspection and maintenance 

program (to be developed as part of detailed design for composite cap) shall be implemented to 

ensure the integrity of the cap during and subsequent to significant settlement periods. The 

quarterly groundwater monitoring described in Section 2.4 of this Plan will verify continued 

protection of groundwater. 

Preliminary design work for the closure of the lagoons is scheduled to begin late in 

March 2004, and closure will be completed in 2004. The overall schedule for the program 

activities is shovm m Figure 2-3 . 

2.4 Quarterly Groundwater Monitoring 

Quarterly groundwater monitoring will be performed at ten selected wells (IviW-10, MW-

12, MW-14, MW-16, MW-1 7, MW-18, MW-21, MW-22, MW-25, and MW-26) and the newly 
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installed wells (MW-29, MW-30, MW-31 , and MW-32) described above for a period of three 

years (Figure 2-1). 

The initial quarterly monitoring event took place during the week of September 15, 2003. 

Results will be reported to ADEM in quarterly letter reports. After three years, an evaluation will 

determine if continued monitoring is warranted. 

In the area of the Former Non-Hazardous Waste Landfill, upgradient well MW-21 and 

downgradient well MW-26 will be included in the monitoring program. In the Sludge Lagoon 

area, upgradient well MW-18 and downgradient well MW-17 will be monitored. MW-25 and 

MW-10, which are upgradient of the Rayon Plant and down gradient of the Tencel Plant, 

respectively, will also be monitored. At the northern property boundary, the two newly installed 

wells MW-29 and MW-30 will be included in the quarterly monitoring program. The southern 

property boundary will be monitored using MW-12, MW14, and MW-16 and the newly installed 

wells, MW-31 and MW-32. In addition, although there is no evidence to suggest that carbon 

tetrachloride and trichloroethene were used in production activities by Acordis, because they have 

been detected in MW-22, MW-22 will be monitored on a quarterly basis for three years. VOCs, 

SVOCs, metals, sulfates, and pH will be the parameters analyzed in all of these wells. Also, 

according to Acordis personnel, N-methyl morpholine oxide is used at the Tencel Plant, but not at 

the Acordis site. Thus, N-methyl morpholine oxide will be analyzed in MW-10, M\V-18, MW-

25, and MW-26. 

The ongoing momtoring program for the Existing (operational) Non-Hazardous Waste 

Landfill will be continued under the requirements in the landfill permit; Mobile Cmmty will be 

responsible for compliance with these requirements . 

2.5 Additional Activities 

There are four areas of the facility that, while not environmental concerns, could pose a 

concern to the future occupants of the Property. Rather than let these conditions remain, they will 

be eliminated by taking the following actions: 

2004. 

• 
• 
• 

Abandon urmecessary momtoring wells 

Abandon Production Wells 

Fill Basement 

• Fill Fume Turmel 

These activities are scheduled to occur during and following demolition activities in 
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2.5.1 Abandon Monitoring Wells 

There are 17 monitonng wells on the Property that no longer serve any purpose. The 

following wells (listed and shown on Figure 2-l) will be overdrilled, the casings removed, and 

the resulting opening or borehole will be filled with cement-bentonite grout in accordance with 

ADEM requirements: 

MW-1 1 OW-3 SW-2 

MW-13 OW-5 SW-3 

MW-19 OW-6 SW-4 

MW-23 OW-8 SW-5 

MW-24 OW-9 

MW-27 OW-10 

MW-28 

2.5 .2 Abandon Production Wells 

There are five production wells on the Property that no longer serve any purpose. The 

casings of these wells will be perforated and the well casing and annulus will be grouted, 

according to ADEM requirements. 

The following wells (listed and shown on Figure 2-1) will be abandoned: 

PW-1 

PW-2 

PW-12 

PW-14 

PW-16 

In addition, it may be necessary to abandon PW-11 if soils for lagoon closure are taken from the 

proposed area south of the lagoons. 

2.5.3 Fill Basement 

The former production facility basement apparently accumulates runoff and rainfall. 

Sampling of the accumulated water demonstrates that it poses no environmental concern. The 

presence of the below grade room presents a potential safety hazard and as such, the following 

actions will be completed: 

• Remove the accumulated liquid and either treat in the County wastewater 

treatment plant or truck offsite for treatment/disposal 

• Power wash the walls and floor, and accumulate and remove washing 

fluids for proper treatment/disposal 

ENVIRONMENTAL STRATEGIES 



12 

• Drill or break through (using a jackhammer or similar) the bottom slab at three 

locatiOns 

• Backfill the basement with clean crushed concrete debris to within 2 feet 

of the ground surface 

• Place a geotextile over the crushed concrete 

• Place soil over the geotextile and cover with a load-bearing concrete slab 

The concrete fill will provide structural support, while the replacement slab will direct stormwater 

runoff away from the former recessed basement. 

2.5.4 Fill Fume Tunnel 

The former Fume Tunnel was used to collect air emissions from the rayon manufacturing 

process and is a large below ground tunnel within and continuing outside to the east of the main 

plant building. There is limited access and the tunnel could present a safety hazard to future 

occupants and trespassers. As such, the following actions at the Fume Tunnel area will be 

completed: 

• Break open the top of the Fume Tunnel at each end and at one 

intermediate location 

• Power wash the walls and floor, and accumulate and remove washing 

fluids for proper treatment/disposal 

• Drill or break through (using a jackhammer or similar) the bottom slab at three 

locations 

• Backfill the Fume Tunnel w1th clean crushed concrete debris to within 2 

feet of the top of the tunnel 

• Backfill the remaining void with flowable fill 

• Place a geotextile over the crushed concrete and flowable fill at each of 

the openings 

• Place a concrete slab over the openings 

The concrete fill will provide structural support, while the concrete slabs will direct storm 

water runoff away from the openings. 
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Appendix A - Soil and Groundwater Screening Levels for 
Total Petroleum Hydrocarbons 
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Soil and Groundwater Screening Levels for TPH 

Chapter 5 out of 7 

(Complete Document Available at http://www.swrcb.ca.gov/rwqcb2/esl.htrn) 

Introduction 

The selection of Total Petroleum Hydrocarbons (TPH) soil and groundwater screening 

levels for use in this document is described below. As discussed in the Volume l, the use of 

environmental screening levels (ESLs) as final "cleanup levels" for petroleum-related compounds 

that are known to be highly biodegradable may be unnecessarily conservative. This is especially 

true for leaching based soil-screening levels for TPH and petroleum-related compounds. Final 

cleanup levels should be evaluated on a site-specific basis and in conjunction with guidance from 

the overseeing regulatory agency. 

Petroleum is a complex mixture of hundreds of different compounds composed of 

hydrogen and carbon (i.e. , "hydrocarbon" compounds). For the purposes of this document, 

petroleum mixtures are subdivided into "gasolines," "middles distillates" and "residual fuels ," 

following the methodology used by the American Petroleum Institute (API 1994). Gasolines are 

defmed as petroleum mixtures characterized by a predominance of branched alkanes and aromatic 

hydrocarbons with carbon ranges of C6 to Cl2 and lesser amounts of straight-chain alkanes, 

alkenes and cycloalkanes of the same carbon range. Middle distillates (e.g., kerosene, diesel fuel, 

home heating fuel , jet fuel, etc.) are characterized by a wider variety of straight, branched and 

cyclic alkanes, polynuclear aromatic hydrocarbons (PAHs, especially naphthalenes an methyl 

naphthalenes) and heterocyclic compounds with carbon ranges of approximately C9 to C25. 

Residual fuels (e.g., fuel oil Nos. 4, 5, and 6, lubricating oils, "waste oils," asphalts, etc.) are 

characterized complex, polar PAHs, naphthenoarornatics, asphaltenes and other high-molecular

weight, saturated hydrocarbon compounds with carbon ranges that in general fall between C24 

and C40. 

Laboratory analysis for TPH as gasolines and middle distillates is commonly carried out 

using EPA Method 8015 (or equivalent) modified for "gasoline-range" organics ("Volatile Fuel 

Hydrocarbons") and ''diesel-range" organics ("Extractable Fuel Hydrocarbons"), respectively. 

Analysis for TPH as residual fuels up to the C40 carbon range can generally be earned out by gas 

chromatograph methods (e.g., Method 8015 modified for "motor oil" and "waste oil" range 

organics) but can also include the use of infrared or gravimetric methods. More detailed 

information on analytical methods for TPH and other chemicals can be obtained from 

environmental laboratories or the overseeing regulatory agency. 
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Laboratory measurement and assessment of each individual compound within a 

petroleum mixture is technically complex and generally not feasible or appropriate under most 

circumstances. More importantly, data regarding the physio-chemical and toxicity characteristics 

of the majority of petroleum compounds are lacking. Impacts to soil and water from petroleum 

mixtures are instead evaluated in terms of both TPH and well characterized "indicator chemicals" 

(e.g., benzene, toluene, ethylbenzene, xylenes and targeted PARs). Indicator chemicals typically 

recommended for petroleum mixtures include (after CalEPA 1996): 

Monocyclic Aromatic Compounds (primarily gasolines and middle distillates) 

• benzene 

• ethyl benzene 

• toluene 

• xylene 

Fuel additives (primarily gasolines) 

• MTBE 

• other oxygenates as necessary 

Polycyclic Aromatic Compounds (primarily middle distillates and residual fuels) 

• methyl naphthalene ( 1- and 2-) 

• acenaphthene 

• acenaphthylene 

• anthracene 

• benzo(a)anthracene 

• benzo(b )fluoranthene 

• benzo(g,h,i)perylene 

• benzo(a)pyrene 

• benzo(k) fl uoran thene 

• chrysene 

• dibenzo(a,h)anthracene 

• fluoranthene 

• fluorene 
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indeno( I ,2 ,3 )pyrene 

naphthalene 

• phenanthrene 

• pyrene 

The TPH ESLs should be used in conjunction with ESLs for these chemicals. Note that 

volatile chemicals such as butylbenzene, isopropyl benzene, isopropyl toluene and 

trimethylbenzenes are often reported in analyses of gasoline and other light-end petroleum 

products. These chemicals are collectively addressed under screening levels for "TPH" and 

generally do not need to be evaluated separately. 

Soil and groundwater impacted by releases of waste oil may also require testing for heavy 

metals and chemicals such as chlorinated solvents and PCBs. Screening levels for these 

chemicals are included in the lookup tables. 

TPH Screening Levels for Groundwater 

Regulatory drinking water standards for TPH and petroleum in general have not been 

developed. For the purposes of this document, the TPH-diesel taste and odor threshold of 

100 ug/L referenced in the· technical document A Compilation of Water Quality Goals 

(RWQCBCV 2000) was used as the drinking water screening level for all categories ofTPH (see 

Table F-3). Screening levels for benzene and related light-weight hydrocarbon compounds are 

considered to provide adequate additional protection of drinking water concerns for gasoline

impacted groundwater when used in conjunction with the TPH screening level of 100 ug/L. For 

the protection of aquatic life, a screening level of 500 ug!L was selected for TPH-gasoline in 

freshwater and 3,700 ug!L in saltwater (see Table F-4b). A single screening level of 640 ug!L 

was selected for TPH-diesel and TPH-residual fuels in both freshwater and saltwater. The 

freshwater screening level for TPH-gasoline is based on a summary of available eco-toxicity data 

compiled for use at the Presidio of San Francisco under Board Order 96-070 (R WQCBSF 1998b, 

Montgomery Watson 1999). The TPH-gasoline criteria for saltwater and the TPH criteria for 

diesel and residual fuels in general are based on screening levels developed for use at the San 

Francisco Airport under Regional Water Board Order No. 99-045 (RWQCBSF 1999a). 

The groundwater ceiling level of 5,000 ug/L for TPH (all categories) noted in Table I was 

taken directly from Massachusetts DEP risk assessment guidance (MADEP 1997a,b). This also 

corresponds \'v'ith the approximate solubility of diesel fuel and light motor oil in fresh water 

(ATSDR 200la) and is intended to address potential nuisance issues (sheens, odors, etc.) if 

discharged to surface water, as required under the Basin Plan (RWQCBSF 1995). The solubility 
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of gasoline in freshwater is approximately 150,000 ug!L. A ceiling level of 5,000 ug/L should 

therefore protect against the presence of a sheen in the absence of heavier range petroleum 

compounds. 

TPH Screening Levels For Soil 

TPH (gasolines, middle distillates) 

Soil screening levels for lighter fractions of petroleum (gasolines, middle distillates) were 

selected based on a "surrogate" approach developed by the Massachusetts Department of 

Environmental Protection (Hutchinson et. a! 1996; MADEP 1997a,b). The Massachusetts 

approach is similar to guidance developed by the Total Petroleum Hydrocarbon Working Group 

(TPHCWG 1998). 

Massachusetts used six distinct groups of petroleum hydrocarbon compounds with 

similar carbon makeups and similar physio-chemcal and toxicity characteristics to collectively 

describe the spectrum of all possible petroleum product mixtures (referred to as "carbon ranges"). 

For example, petroleum-related aromatic compound with five to 22 carbon atoms are grouped in 

the Cll-C22 aromatic carbon range. Surrogate toxicity factors and phys10-chemical constants 

were chosen for each carbon range group. These constants were then used to develop 

environmental soil and groundwater screening levels for each carbon range in the same manner as 

done for individual chemicals (see Section 2.0). 

Due to the relatively high mobility of compounds included within the C ll-C22 aromatics 

range fraction and the general predominance of these compounds in lighter-weight fuels, 

Massachusetts elected to use toxicity factors and physio-chemical constants for this carbon range 

as a "surrogate" for TPH in general. The same approach was adopted for use in this document. 

This could be potentially under conservative for gasoline-range mixtures with a predominance of 

more lighter and more mobile compounds. The use of conservative target mdicator compounds 

(e.g., BTEX) in conjunction with the TPH screening level is assumed to adequately address this 

issue, however. 

Massachusetts selected an oral and inhalation reference dose (RID) of 0.03 mg/kg-d for 

the C ll-C22 aromatics fraction, based on comparison to the Massachusetts RID for pyrene. An 

RID of 0.03 mg!kg-d is also used m the USEPA PRGs for pyrene (see table J). The TPH 

Working Group selected a slightly less conservative oral RID of 0.04 mg!kg-d and inhalation RID 

of 0.06 mglkg-d (based on Reference Concentration of 0.20 mg/m3
) for the same carbon range 

group (THPWG 1998). In this document, the MADEP and USEPA RID for pyrene of 

0.03 mg/kg-d was used to generate direct-exposure soil screening levels for TPH under residential 
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land use, occupational and construction/trench worker exposure scenarios (rounded to 500 mg/kg, 

6,100 mg/kg and 22,000 mg/kg, respectively; refer to Tables K-1, K-2 and K-3). The screening 

levels are based on a target hazard quotient of0.2. 

Massachusetts developed generic physio-chemical constants for the C l1-C22 aromatics 

carbon range fraction based on a review of compounds included within this fraction. These 

constants were adopted in this document to develop a soil leaching screening level for TPH as 

gasolines and middle distillates (see Table G). The TPH soil screening level calculated for 

protection of drinking water (rounded to l 00 mg/kg) is coincidental with screening levels 

presented in other technical documents prepared by local regulatory agencies (RWQCBSF 1990; 

RWQCBLA 1996). Similarly, the soil screening level calculated for protection of surface water 

habitats (rounded to 500 mg/kg) is coincidental with the screening level developed for use in the 

Board Order for the San Francisco Airport (RWQCB 1999a). 

Ceiling levels developed by Massachusetts for TPH as gasoline and diesel (latter included 

under "m1ddle distillates") were mod1fied for use in this document (MADEP 1997a,b, refer to 

Table H). For shallow soils, ceiling levels of 500 mglkg and 1,000 mglkg were selected for 

residential and industrial land-use scenarios, respectively. This is primarily based on odor and 

general nuisance concerns. For deep soils, a ceiling level of 5,000 mglkg was retained (primarily 

intended to prevent the presence of significant, potentially mobile free product). 

TPH (residual fuels) 

Direct-exposure screening levels developed for TPH as gasoline and as middle distillates 

were retained for use with TPH as residual fuels (refer to Table K-1). Following Massachusetts 

DEP guidance (MADEP 1997a,b), ceiling levels of 500 mglkg and 2,500 mglkg were selected for 

residential and comrnerciaVindustrial shallow soils, respectively. The Massachusetts DEP ceiling 

level of 5,000 mg/kg was used for deep soils. 

The Massachusetts DEP did not develop specific screening levels for leaching of heavy 

hydrocarbons from soil (refer to C 19-C36 carbon range summary in Appendix 7). Residual fuels 

are by definition characterized by a predorrunance hydrocarbon compounds wtth carbon ranges 

greater than C24. These compounds are considered to be substantially less mobile in the 

subsurface that hydrocarbon compounds that make up the lighter-weight petroleum mixtures. For 

TPH that is characterized by a predominance of C23-C32 carbon range compounds, the Los 

Angeles Regional Water Board proposes a screening level of 1,000 mg/kg for protection of 

drinking water resources (R WQCBLA 1996). This screening level was adopted for use in this 

document (refer to Table G). The target TPH screening level for groundwater was not 

specifically stated but is presumably 100 ug!L or less. 
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The Los Angeles Regional Water Board did not present a similar screening level for 

potential leaching ofTPH from soil and subsequent discharge of impacted groundwater to a body 

of surface water. Although conservative, the Los Angeles TPH soil-leaching screening level, 

1,000 mg/kg, was retained for this purpose (see Table G, refer also to Section 3.2). 
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Sample Collection Procedures 

All soil samples for TPHfs analysts will be collected using hand trowels. Soil samples 

for TPHfs analysis will be collected with a hand trowel, as follows: 

• Place the blade tip of trowel into the soil and push fmnly until a sampling depth 

of approximately three inches is reached. 

• If sampling a stiff silty or clayey soil, it may be necessary to remove the trowel 

and reinsert it to further loosen the soil. 

• When the soil has been sufficiently loosened, lift a portion of the soil out with the 

blade and place into the laboratory supplied containers. 

• Label the sample, place in a cooler with ice as a preservative. 

Composite Sample Collection Procedures 

Composite soil samples will be collected using the following procedures. 

• Based on chemical analysis, collect five sample containers as specified in Section 

2.1.4 from four different locations within each 400 cubic yard component. 

• Request on the chain-of-custody that the laboratory composite each of the five 

samples to form one sample and provide the appropriate chemical analysis. 

Sampling Equipment Decontamination Procedures 

Sampling equipment \vill be decontaminated before any sampling activity. The following 

decontamination procedure will be used for all sampling equipment: 

• Place polyethylene sheeting on firm, flat surface during decontamination 

• Mix solution of liquinox or equivalent detergent and tap water in bucket 

• Wipe sampling equipment with paper towels to remove residual soils or gross 

contamination 

• Disassemble sampling equtpment 

• Wash with liqumox or equtvalent detergent 

• Rinse with tap water 

• Rinse \vith de-ionized water 

All wastewater generated dunng equipment decontamination and steam cleaning will be 

contained and dtsposed of in accordance with applicable federal, state, and local regulations. 
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Sample Documentation 

Each sample will contain the following information on the label: 

• client/job name 

• Environmental Strategies sample identification number. 

• sample collection date and time 

• sample analysis requested 

All operations at the site will be recorded in the field notebook. Data recorded in the 

notebook will include meteorological conditions, personnel onsite, site activities, health and 

safety issues, estimated quantities excavated, number of trucks loaded, sampling procedures, 

sample identification numbers, sample collection date and time, and a sketch showing the sample 

locations with measurements. 

The sampler will complete a chain-of-custody form to account for each sample. The 

chain-of-custody forms will contain the following information: 

• project number 

• sample ID numbers 

• date and time of sample collection 

• analysis requested for each sample 

• name of sampling personnel 

• date and time sample was relinquished 

• When the samples are ready for shipment, the sampler will record the date and 

time on the chain-of-custody form before relinquishing the samples. 

Sample Packaging and Shipment 

Soil samples will be packed for shipment using the following procedures: 

• Inspect the cooler used for shipment to determine that it is in good condition. If 

applicable, line the samples with bubble wrap or other packing material to 

minimize glass breakage. Place the samples in the cooler. 

• Place a sufficient amount of ice packaged in plastic bags in the cooler to keep the 

samples chilled to 4°C during transit. 

• Place the chain-of-custody form in a resealable plastic bag and affix to the inside 

of the cooler's lid. 
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Field QA/QC Procedures 

The objective of quality control sampling is to provide a means for checking the accuracy 

and precision of the analytical results. QA/QC sample preparation will be identical to the 

collection of primary samples, as described above. A summary of the quality control samples to 

be collected is presented below. 

Laboratory Quality Control Samples 

Data ·from the MS/MSD sample is generated to determine long-term prec1s1on and 

accuracy of the analytical method on various matrices and to demonstrate acceptable compound 

recovery by the laboratory at · the time of sample analysis. Matrix spike and matrix spike 

duplicate (MS/MSD) samples will be co_llected at a rate of approximately one MS/MSD per 20 

primary samples or fraction thereof during the investigation and cleanup phases. Environmental 

Strategies will specify which sample(s) will be subject to MSIMSDs on the chain-of-custody. 

Field Duplicates 

Because of the inherent nature of matrix interference with soil samples, field duplicates 

will not be collected. 

Equipment Blanks 

To ensure that any non-dedicated soil sampling equipment used has been effectively 

cleaned, equipment blanks will be collected for analysis following decontamination. The 

sampling device will be filled with de-ionized water, the water will be transferred to a sample 

bottle, and the sample will be submitted to the laboratory for analysis. One equipment blank from 

the soil sampling equipment will be collected during the investigation and cleanup phases. 
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Enkagrid Soil Reinforcement Technical Information 

Enkagrid .. 

Technical Information 

Click here for. an_EnkaGrid Cqs~_Stud_y 

Enkagrid PRO® 

Description 

Enkagrid PRO is a rigid uniaxial polyester geogrid for soil reinforcement. Enkagrid 
PRO is a "stripgrid" constructed from highly oriented extruded polyester strips and is 
suitable to reinforce most types of soil. Using laser technology the quality of the 
junction is precisely controlled during the production process creating consistently rigid 
junctions. 

Enkagrid PRO reinforces the soil due to the innovative grid structure and its 
high soil-grid interaction coefficient. Enkagrid PRO delivers strength, performance and 
durability backed by years of expertise on polyester. The polymer orientation of the 
extruded strips creates a high stress-strain performance that suits engineers' needs for 
low deformation during and after construction. The highly oriented monolithic cross 
section of the strip offers long-term durability by reducing the installation damage, 
hydrolysis and alkaline attack. Extensive creep tests have proven the long-term 
working design loads. 

Recommended Applications 

• Steep slopes 
• Vegetated walls 
• Segmental block walls 
• Steep bridge abutments 
• Embankments on soft soil 
• Reinforced working platforms 
• Building and other structure foundations 

Features and Benefits 

• Designed for maximum bearing capacity and shear resistance. 
• Unique high-precision laser technology for consistent quality. 
• Reinforcement for all soil types. 
• A new combination of grid structure and polymers to create optimum soil-grid interaction. 

• Excellent durability and long-term performance. 

• Efficient and cost-effective coverage - 5m wide rolls. 

Installation Procedure* 

Page 1 of 4 

• Please refer to the Enkagrid PRO installation guide or call a Co/bond Geosynthefics representative at 1-800-365-
7391 for technical assistance . 
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Back to Top 

Enkagrid MAX® 

Description 

Enkagrid MAX is a rigid biaxial polypropylene geogrid for stabilization of soil structures on low bearing 
capacity soils. Enkagrid MAX is a "stripgrid" and its innovative grid structure of highly oriented extruded 
polypropylene strips delivers increased passive bearing resistance and optimum interaction in all soil types. using 
laser technology the quality of the strip junction bond is precisely controlled during the production process 
creating consistently rigid junctions. 

By stabilizing the base or subbase, Enkagrid MAX can reduce the granular fill material up to 30% and 
decreases construction time significantly. Enkagrid MAX is delivered on site in 5m-wide rolls and during 
installation the product is easy to handle. For structures with dynamic short-term loadings, Enkagrid MAX offers 
high strength with low strain. 

Enkagrid MAX exhibits equal tensile strength in both longitudinal and transverse directions, making it most 
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suitable for soil stabilization applications. 

Recommended Applications 

• Construction haul roads 
• Paved roads 
• Permanentunpavedroads 
• Working platforms on weak subsoils 
• Parking areas 

Features and Benefits 

• Designed for maximum bearing capacity and shear resistance. 
• Efficient and cost-effective coverage - 5m wide rolls. 
• High-precision laser technology for consistent quality. 
• Reinforcement for all soil types. 
• A new combination of grid structure and polymers to create optimum soil-grid interaction. 
• Excellent durability and long-term performance. 

Installation Procedure* 

1. Prepare the ground by removing stumps, boulders, etc. and fill in low spots. 
2. Unroll the Enkagrid MAX directly over the ground to be stabilized, if more than one roll is required, overlap 

rolls. No longitudinal overlaps are allowed in the wheel paths. 
3. Back dump the aggregate onto previously placed aggregate. Do not drive on the Enkagrid MAX. Maintain 

150mm to 300mm cover between truck tires and geosynthetic. 
4. Spread the aggregate over the Enkagrid MAX to the design thickness and fill any ruts with new aggregate. 
5. Compact the aggregate by using a vibratory roller. 

*Please refer to the Enkagrid MAX installation guide or calf a Co/bond Geosynthetics representative at 1-800-365-
7391 for technical assistance. 

Back to Top 

Enkagrid TRC® 

Description 
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Enkagrid TRC is a multifunctional-geogrid made of a coated Twaron® aramid grid embedded in Col back®, 
a polyester nonwoven. This unique composite exhibits the properties of both a geogrid (reinforcement) and a 
nonwoven (separation and filtration.) The modulus of Enkagrid TRC substantially exceeds that of other polymeric 
geogrids and consequently tensile forces are mobilized at very low strains. Enkagrid TRC reduces the required 
thickness of a road sub-base subjected to traffic loads and prevents significant deformation of the sub-base, thus 
extending the service life of the road. Equal tensile strength in both longitudinal and transverse directions makes 
Enkagrld TRC ideal for base reinforcement and soil stabilization applic~tions . 

Recommended Applications 

• Temporary or permanent construction of paved and unpaved roads. 

• Embankments on weak subgrades. 

Features and Benefits 

• Reduces aggregate thickness - maintains adequate base section. 

• Reduces settlement- increases modulus and stiffness of base section. 
• Prevents cracking- reduces repair and maintenance costs while increasing life of road. 
• Prevents pumping -separates aggregate base from weaker subgrade soils. 
• Lightweight and flexible yet high survivability .of installation stresses. 
• Easy to handle rolls - quick and easy installation. 
• UV protected by carbon black coated Twaron aramid grid. 

Installation Procedure* 

1. Prepare the subgrade by removing obstacles and leveling low spots. Compact to desired density if 
applicable. 

2. Place Enkagrid TRC by unrolling in the direction of the roadway centerline or in a predetermined pattern for 
larger area coverage. (Overlap according to installation guidelines.) 

3. Back dump the aggregate onto the Enkagrid TRC or place by using front-end loader. Driving directly on the 
Enkagrid TRC should be avoided. 

4. Spread the aggregate using normal grading procedures using normal lift" thickness (minimum lift thickness 
is 6 inches.) Fill and compact any ruts that may develop with new aggregate. (For extremely soft soils low 
bearing capacity equipment may be required .) 

5. Compact the aggregate to required density. 

•ptease refer to the Enkagrid TRC installation guide or call a Co/bond Geosynthetics representative at 1-800-365-
7391 for technical assistance. 

Warranty 

IN NO EVENT SHALL COLBOND, INC. BE LIABLE FOR CONSEQUENTIAL DAMAGES OR DAMAGES OF 
ANY KIND EXCEEDING THE SALE PRICE OF THE ENKAGRID TRC® FOUND TO HAVE BEEN DEFECTIVE. 
COLBOND MAKES NO WARRANTIES, EXPRESSED OR IMPLIED BY OPERATION OF LAW OR OTHERWISE 
INCLUDING BUT NOT LIMITED TO WARRANTIES OF MERCHANTABILITY OR FITNESS FOR ANY 
PARTICULAR PURPOSES OR END USE. INFORMATION CONTAINED HEREIN REGARDING APPLICATIONS 
OF ENKAGRID TRC® IS OF A GENERAL NATURE, AND SINCE CONDITIONS VARY WITH EACH SITE, 
COLBOND MAKES NO GUARANTEE OF RESULTS OR THE SUFFICIENCY OF THE INFORMATION 
CONTAINED HEREIN FOR THE USE CONTEMPLATED. Enkagrid TRC® is a registered trademark of Colbond 
B.V. and is covered by a number of U.S. patents. No license is granted or implied by these materials. 

©Colbond Geosynthetics R:10/99 B~ls._!9 Tog 
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November 5, 201 0 

Ms. Crystal Collins 
Redevelopment Section, Land Division 
Alabama Department of Environmental Management 
.1400 Coliseum Blvd. 
Montgomery, AL 36110 

Re: Certification of Compliance 
Brownfield Redevelopment and Voluntary Cleanup Program 

1-WSP 

NOV 8 2010 

Former Acordis Cellulosic Fibers Facility, Axis, Alabama (ALRERA Site #461 -9329) 

Dear Ms. Collins: 

WSP Environment & Energy LLC, on behalf of QL T of Alabama LLC, is submitting this Certification of 
Compliance to document completion of the required remediation elements of the Voluntary Cleanup 
Plan (VCP, May 5, 2004) and the confirmation sampling elements from the Voluntary Property 
Assessment Report (VPAR, May 5, 2004) for the former Acordis Cellulosic Fibers, Inc. facility in Axis, 
Alabama. In accordance with Section 335-15-4-.06 of the Alabama Administrative Code under the 
Alabama Department of Environmental Management's (ADEM) Brownfield Redevelopment and 
Voluntary Cleanup Program, QL T of Alabama is requesting Letters of Concurrence (LOC) for the site. 
The LOCs will run to benefit both Acordis and Mobile County, applicants to the Voluntary Cleanup 
Program. 

Since execution of the VCP in 2003, Mobile County has sold two parcels of the property, one to 
Lenzing Fibers, Inc. in May 2009 and one to Integra Water Creola, LLC in October 2008. These two 
parcels generally comprise the land occupied by the wastewater treatment plant. The enclosed draft 
environmental covenant that impose groundwater use restrictions exclude these two parcels that have 
been divested from the original Acord is property. In the event that all or part of the site are transferred 
before issuance of the LOCs or recording of the environmental covenants, Purchase Contracts will 
provide for any new owners to comply with the institutional restrictions to be placed on the property. 

Background 

In 2002 and 2003, WSP performed a comprehensive 2-stage soil and groundwater investigation of the 
entire property and documented the results in the VPAR. After completion of sampling and review of 
the investigation data, WSP recommended additional confirmation sampling in four areas of the site 
including the Former Non-PCB Transformer area, the Former PCB Transformer area, the Former 
Underground Gasoline Tank area, and Sodium Sulfate Loading area. The results of this additional 
investigation were documented in the Supplement to VPAR {June 29, 2006). Based on the sampling, 
only the Former Non-PCB Transformer area required remedial action. 

After completion of the VPAR, WSP prepared a VCP that identified areas of the site that required 
further action and presented the remedial scope of work to address those issues. The VCP identified 
seven areas or issues that required remedial action including the Fuel Oil Tanks area, Above Ground 
Diesel Tanks area, Hydraulic Press area, and Hydraulic Rolls areas (collectively referred to as 
Petroleum Hydrocarbons Areas 1) ; the Former Non-Hazardous Waste Landfill ; the Sludge Lagoons 

1 The Fonner Non-PCB Transformer area was added to the YCP scope after VCP submittal. 

WSP Group pic 
Offices worldwide 

WSP Eovlroomeot & Energy 
750 Holiday Drive, SuHe 410 

Pittsburgh, PA 15220 
Tel: (412) 604-1040 

Fax: (412) 920-7455 
www.wspenvironmental.com/usa 
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and Decant Sump; Site-wide Groundwater; Monitoring Well and Production Well Abandonment; the 
Basement; and the Fume Tunnel. 

QL T of Alabama is requesting an Unconditional LOC for the Petroleum Hydrocarbon Areas (Hydraulic 
Rolls, Hydraulic Press, Fuel Oil Tanks, Aboveground Diesel Tanks, Former Non-PCB Transformer, 
Former PCB Transformer, and Former Underground Gasoline Tank), Monitoring and Production Well 
Abandonment, Basement and Fume Tunnel areas, and the Sodium Sulfate Loading Area. 

QL T of Alabama is also requesting a Conditional LOC for the Former Non-Hazardous Waste Landfill, 
Sludge Lagoons, and Site-wide Groundwater. 

A fourth element of the Conditional LOC, the Former Septic Tank area, was investigated subsequent 
to VCP submittal and has been accepted by the ADEM. QLT of Alabama understands that an 
environmental covenant is required for areas that required engineering or institutional controls as part 
of the approved remedy. The Former Non-Hazardous Waste Landfill and Sludge Lagoons required 
engineering controls under the approved VCP and will be combined on a single environmental 
covenant. The Former Septic Tank and Site-wide Groundwater require institutional controls and will 
be included on a single environmental covenant as requested by the ADEM (June 14, 2010). 

Mobile County is the Grantor listed on the enclosed environmental covenants. While included with 
this Certification of Compliance, Mobile County is the author of the environmental covenants. Any 
future questions and comments regarding the covenants should be directed to Mr. Bill Melton of 
Mobile County and copied to QL T of Alabama and WSP. 

The following sections provide a brief summary of each major task with a request for Conditional or 
Unconditional LOC, as appropriate. A summary table of the program deliverables, submittal dates, 
and ADEM approval dates (if applicable) is presented in Enclosure 1. 

Petroleum Hydrocarbon Areas 

WSP prepared a Total Petroleum Hydrocarbon (TPH) Soil Excavation Work Plan (July 5, 2006) that 
was approved by the ADEM on October 6, 2006. The work plan identified five areas as containing 
TPH above Corrective Action Level (CAL) of 100 parts per million (ppm): 1. Fuel Oil Tanks area, 2. 
Above Ground Diesel Tanks area, 3. Hydraulic Press area, 4. Hydraulic Rolls area, and 5. Former 
Non-PCB Transformer area. All soil containing greater than 100 ppm was excavated and transported 
for offsite disposal in January through March 2007. Confirmatory sampling was conducted in two 
additional areas, 1. Former Underground Gasoline Tank area, and 2. Former PCB Transformer area, 
as specified in the VPAR. Soil samples from these areas did not exceed the 100 ppm threshold. The 
January 21, 2008 completion report was accepted by ADEM on February 29, 2008. QL T of Alabama 
requests these seven TPH areas be included on the Unconditional LOC. 

Sludge lagoons Closure 

WSP prepared a Sludge Lagoon Closure Design Report (July 6, 2005) that included the work plan for 
closure activities. The two wastewater treatment sludge lagoons were closed by constructing a multi
layer composite capping system and installing surface water drainage controls. The Sludge Lagoon 
closure work began in July 2005 and was substantially completed with the final permanent seeding in 
May 2008. The closure work was documented in the Sludge Lagoons and Former Non-Hazardous 
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Waste Landfill Completion Report (June 25, 2009). The report was approved by the ADEM on July 9, 
2009. 

Because engineering controls were required for closure, QL T of Alabama requests the Sludge 
Lagoons be included on the Conditional LOC. A draft environmental covenant is included in 
Enclosure 2. The Sludge Lagoons are also subject to long-term operation and maintenance (O&M}. 
The Sludge Lagoons O&M requirements are discussed later in this report. 

Former Non-Hazardous Waste Landfill 

The work plan for closure of the Former Non-Hazardous Waste Landfill was included in the Sludge 
Lagoon Closure Design Report (July 6, 2005}. The Former Non-Hazardous Waste Landfill closure 
was capped in January 2006 and over seeded in May 2008. The closure work was documented in 
the Sludge Lagoons and Former Non-Hazardous Waste Landfill Completion Report (June 25, 2009} 
which was approved by the ADEM on July 9, 2009. Because engineering controls were required for 
closure, QL T of Alabama requests the Former Non-Hazardous Waste Landfill be included on the 
Conditional LOC. The draft environmental covenant is included in Enclosure 2. Long-term O&M will 
be performed for the Former Non-Hazardous Waste Landfill area. The O&M requirements are 
discussed later in this report. 

Groundwater Monitoring 

QL T of Alabama completed twelve quarters of groundwater monitoring in September 2007. After 
each quarterly sampling event, WSP prepared a groundwater monitoring report that was subsequently 
approved by the ADEM. Based on results of three years of quarterly monitoring, WSP submitted a 
Risk Management Plan (RMP} for groundwater on May 22, 2008. ADEM's review of the RMP led to 
additional sampling in and around the former septic tank. The septic tank investigation report with 
updated risk assessment analysis was submitted on July 15, 2009. After QL T of Alabama responded 
to additional comments, the ADEM approved the reports on May 4, 201 0, pending the public review 
period. In a letter dated June 14, 2010, ADEM informed QL T of Alabama that no public comments 
were received and that a draft environmental covenant must be submitted prior to the LOC being 
issued. QL T of Alabama requests the Site-Wide Groundwater be included on the Conditional LOC 
because institutional controls are required. A draft environmental covenant (Enclosure 3} includes a 
prohibition on the use of groundwater, a restriction that the property may be used only for commercial 
or industrial uses, and a notification that the septic tank has been left in place and no land disturbance 
is permitted in this area. 

Well Abandonment 

The VCP property includes 16 production wells2
• Five of the 16 plant production wells and 15 

monitoring wells were abandoned in accordance with the VCP in December 2004. The report 
documenting well abandonment was included with the Groundwater Monitoring Program Quarterly 
Report #1 of 12 submitted to ADEM on May 12, 2005. The report was approved by the ADEM in a 
letter dated January 24, 2006. 

2 Three of Acordis' original 19 production wells are located on a parcel that was transferred to Tencel, Inc. before execution 
of the VCP and, therefore, are not part of this program. 
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A RMP was submitted in connection with site-wide groundwater (see section above). The RMP 
concluded that human exposure to groundwater should be eliminated. There are 9 production wells 
remaining on the property, of which, 8 production wells are the responsibility of Mobile County. The 
one remaining well, PW-11, was closed by QL T of Alabama on July 27 and 28, 2010, to prevent future 
human exposure to groundwater. QL T of Alabama requests the Monitoring and Production Well 
Abandonment work be included on the Unconditional LOC. 

Basement and Fume Tunnel 

The Basement and Fume Tunnel posed no environmental concern; however, the below grade 
features were potential safety hazards to future site occupants. The Basement and Fume Tunnel 
were closed in 2004. A report detailing the closure activities is included in Enclosure 4. QL T of 
Alabama requests these areas be included on the Unconditional LOC. 

Former Sodium Sulfate Loading Area 

The Former Sodium Sulfate Loading area was the only non-petroleum area included in the VPAR 
confirmatory sampling program. WSP performed the sampling and summarized the results in the 
Supplement to VPAR (June 29, 2006). The Supplement to VPAR letter did not identify any 
constituent that exceeded any regulatory threshold; however, the letter indicated that discolored 
surface soils would be removed for aesthetic purposes. On September 28, 2006, WSP submitted a 
request for no further action for the Sodium Sulfate Loading area because the discolored soils were 
no longer present in quantities that justified removal for aesthetic purposes. The ADEM approved the 
report on November 16, 2006. QLT of Alabama requests the Former Sodium Sulfate Loading area be 
included on the Unconditional LOC. 

Operation and Maintenance 

The Sludge Lagoons and Former Non-Hazardous Waste Landfill required engineering controls to 
contain or control mig~tion of contaminants through the environment. Periodic O&M of these areas is 
required to ensure that the Sludge Lagoon caps and drainage controls and the Former Non
Hazardous Waste Landfill cover maintain integrity and long-term effectiveness. In accordance with 
the VCP, QLT of Alabama will perform up to three years of inspections, monitoring, and repairs of the 
capping systems and drainage controls. An O&M Plan (Enclosure 5) has been prepared to provide 
instruction and guidance for QL T of Alabama and their contractors for the 3-year O&M period under 
the VCP. The O&M Plan covers the inspection and maintenance requirements for erosion, 
settlement, vegetation, leachate collection system, and drainage controls. 

Over two years of O&M activities have been performed since substantial completion of the Sludge 
Lagoons and Former Non-Hazardous Waste Landfill in May 2008. Enclosure 6 documents post
closure O&M work completed from May 2008 to May 2010. QL T of Alabama proposes to continue the 
inspection and maintenance program in accordance with the O&M Plan until March 2011 . The first 
inspection was performed on June 29, 2010, and the second inspection on September 29, 2010. 
Subsequent inspections will be in December 201 0 and March 2011 . WSP will perform the last of the 
three scheduled annual topographical surveys in March 2011. 

After March 2011 , site owners and future users of the property will not be obligated to follow the O&M 
Plan prepared by WSP; however, they will be required to meet the requirements of the environmental 



Ms. Crystal Collins 
Page 5 

November~. 2010 

covenants. Site owners and future users may prepare and implement their own plans to meet the 
covenant requirements. 

Conclusion 

With the exception of ongoing O&M activities, QL T of Alabama has completed the proposed remedial 
work described in the VCP and the additional sampling stated in the VPAR. Completion 
documentation has been submitted to and approved by the ADEM as work elements were performed. 
In summary, QL T of Alabama requests an Unconditional LOC for the seven Petroleum Hydrocarbon 
areas, Monitoring and Production Well Abandonment, the Sodium Sulfate Loading area, and the 
Fume Tunnel and Basement Areas. A Conditional LOC is requested for the Sludge Lagoons, Former 
Non-Hazardous Waste Landfill, Site-wide Groundwater, and the Septic Tank area. The LOCs shall 
run to benefit the VCP applicants, Acordis and Mobile County. Environmental covenants for the 
Conditional LOCs are enclosed. QL T of Alabama will continue O&M activities for the Sludge Lagoons 
and Former Non-Hazardous Waste Landfill through March 2011. 

As required by Fee Schedule H of Chapter 335-1-6 of the Alabama Code, WSP has enclosed two 
checks in the amounts of $785 and $1,965 for ADEM's review and issuance of the two LOCs. WSP 
and QL T of Alabama appreciate the ADEM's efforts in bringing this project to closing. If you have any 
questions regarding this Certification of Compliance, the requested LOCs, or the enclosed 
information, please do not hesitate to contact WSP or QL T of Alabama. Questions or comments 
concerning the environmental covenants should be directed to Mr. Bill Melton of Mobile County and 
copied to WSP and QL T of Alabama. 

Sincerely yours, 

~t.<f.~ 
Richard E. Freudenberger ' 
Vice President 

Enclosures 

DAR:paw 
K:\Acordi$\218287\VCP closeout\Certification of Compliance\ 11051 0\Certification of Compliance.doc 

cc: John Manzi, QL T of Alabama LLC 
John Stewart, Acordis Cellulosic Fibers, Inc. 
G. William Melton, Mobile County 
Barry Andrews, Phelps Dunbar LLP 
Reynolds Renshaw, Renshaw Consulting Group LLC 
John Black, WSP Environment & Energy LLC 
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Enclosure 1 

Voluntary Progr11m 
DeslsnJWork Plans 

Period of 
Comelettonlflnal Report 

ComPonent Submittal Date ADEM ARproyal Pertonnance Submittal Date ADEM Approval Component lnc;ludfl 

Voluntary Property June 11, 2004 August 12, 2004 Not Applicable Not Applicable Not Applicable Site assessment activities 
Assessment Report (VPAR) 

Voluntary Cleanup Plan (VCP) June 8, 2004 August 12, 2004 Not Applicable Not Applicable Not Applicable General framework of voluntary program obligations 

Petroleum Contaminated July 5, 2006 October 6, 2006 January to January 21 , 2008 February 29, 2008 Excavation, segregation, and offsite disposal of soils 
Areas March 2007 containing total petroleum hydrocarbons (TPH) above 

100 ppm from 5 areas of the site; verification sampling, 
back1illing, and site restoration 

Former Non-Hazardous Waste July 6, 2005 Not Received December 2006 June 25, 2009 July 9, 2009 Removal of metal objects, consolidation of exposed 
Landfill debris, placement of 12 inches of soil cover, 

revegetation of disturbed areas 

Closure of Sludge Lagoons July 6, 2005 Not Received July 2005 to June 25, 2009 . July 9, 2009 Removal of free liquids from lagoons, placement of 
and Decant Sump March 2009 seamed geotextile panels, construction of multi-layer 

capping system, revegetation, and borrow pit 
management, drainage improvements 

Quarterly Groundwater June 8, 2004 Not Applicable November 2004 to May 22, 2008 May 4, 2010 Quarterly sampling for three years of 16 monitoring wells 
Monitoring (with VCP) September 2007 (Risk Management and quarler1y reports 

Plan) 

Well Abandonment June 8, 2004 Not Applicable November 1, 2004 May 12, 2005 January 24, 2006 Abandonment of 15 monitoring wells and 5 production 
(withVCP) wells 

Fill Basement and Fume June 8, 2004 Not Applicable October to November 5, 2010 Pending Removal of free liquids, pressure washing floors and 
Tunnel (withVCP) December 2004 (with Certification of walls, filling subgrade cavities with concrete rubble from 

Compliance) demolition, and restoring surface 

Confirmatory Sampling June 11 , 2004 Not Received October 2004 June 29, 2006 Not Received Additional sampling described in the VPAR- former PCB 
(withVPAR) (Supplement to and non-PCB transformers, underground gasoline tank, 

VPAR) and sodium sulfate loading areas 

Sodium Sulfate Loading Area Sept28,2006 Not Received October 2004 to Sept28, 2006 November 16, 2006 Confirmatory soil sampling and test pit installation 
September 2006 

Septic Tank Area Investigation February 20, 2009 March 23, 2009 April 1, 2009 July 17, 2009 May 4, 2010 Soil sampling near septic tank and leach field 

Operation and Maintenance November 5, 2010 Pending April2008to Not Applicable Not Applicable Inspection and Maintenance Requirements for Sludge 
Plan (with Certification of March 2011 Lagoons and Former Non-Hazardous Waste Landfill 

Compliance) 

1/1/SP Environment & Energy Page 1 
K:\Acordis\218287\VCP closeout\Certification of Compliance\11 051 0\Enclosure 1 - Completion Matrix.xls 
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Deputy Public Works Director/ 
Assistant County Engineer 

John E. Murphy Jr., P.E. 

Environmental Services Drrector 
G. William Melton, P.E. 

Tr.lffic Manager 
James D. Foster 

lko.ign Engineering Manager 
W. Bryan Kegley ll, P .E., P L.S. 

Con:,truct1on Engineenng M anager 
James Vorpahl, P.E. 

Economic Development Engineering Manager 
Richard A. Mitchell, P.E. 

MOBILE COUNTY PUBLIC WORKS 

Mobile Government Plaza 
205 Government Street 
Mobile. Alabama 36644-1600 

June 24, 20 II 

Crystal L. Collins 

Director of Public Works I County Engineer 

Joe W. Ruffer, P.E. 

Senior Environmental Scientist. Redevelopment Section 
Environmental Services Branch 
Alabama Department of Environmental Management 
1400 Coliseum Blvd 
Post Ofllce Box 30 1463 
Montgomery, Alabama 36130-1463 

RE: Acordis LOC-461-9329 
Recorded Environmental Covenants 

Dear Ms. Collins: 

JUN 2 8 20\i 

Phone: (251 ) 574-8595 
Fax: (251 ) 574-4722 

As per our correspondence, enclosed you will find the two fully executed, recorded, 
Environmental Covenants to be referenced in, and included with, the Letter of Concurrence for 

the Acord is project. This package includes one original and one copy of each covenant. It is my 
understanding that submittal of these recorded covenants is the final step required to receive the 
Letter of Concurrence for the former A cordis site. 

We appreciate your assistance and look forward to closing out this project. Should you have any 
questions or require additional information, please don't hesitate to contact me at 251.574.3229. 

K~j],~~J~~ 
G. William Melton 
Environmental Services Director 

Enclosures: 4 
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STATE OF ALABAMA 

COUNTY OF MOBILE 

Note to Filing Clerk: 

201104 5259 Book-6806 Page -1741 
Total Number of Pages : 61 

THIS INSTRUMENT PREPARED BY AND 
TO BE RETURNED TO: 

T. Bruce McGowin (Hand .ArendaU LLC) 
c/o Tina Sanchez 
Mobile County Engineering 
205 Government Street, 6t11 Floor 
Mobile, AL 36644-1600 

INDEX UNDER MOBILE COUNTY, ALABAMA, 
AS PROPERTY OWNER AND GRANTOR 

NOTICE OF FILING OF CONDITIONAL LETTER OF CONCURRENCE, 
CERTIFICATE OF COMPLIANCE AND 

ENVIRONMENTAL COVENANTS 

This Notice is tiled pursuant to ADEM Admin. CodeR. 335- 15-4-.06(4). 

Attached to this Notice are true and correct copies of: 

I. Letter of Concurrence issued July 25, 2011 by the Alabama Department of 
Environmental Management («ADEM") to Mobile County, Alabama 
(''Mobile County") and Acord is Cellulosic Fibers, Inc. ("Acordis"): 

2. Certificate of Compliance dated November 5, 2011 submitted by WSP 
Environment & Energy, LLC on behalfofQLT of Alabama, LLC to 
ADEM. 

3. Environmental Covenants with Mobile County as Grantor dated April 18, 
201 1, filed at Book 6789, Page 290 of the records in the Office of the 
Judge of Probate of Mobile County, Alabama. 

4 . Environmental Covenants with Mobile County as Grantor dated April 18, 
2011 , filed at Book 6789, Page 303 of the records in the Office of the 
Judge of Probate of Mobile County, Alabama. 

State of Ala.baaa-KcbUe CoJ.~t V 

Done in Mobile, Alabama, this 15th day of August, 20 II. 
! cert1ty this !r.strUII&nt was tUed e n: 

Auqust 2C, 2011 f ;:04:40 l':1 

5.?\. fEE: $2.00 

F.ECORDING FEES $153 . 50 

TOTAL AMOUNT $155.50 

2011045259 
Don Davis , Judge of Probate 
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20' 1 034114 Book- 6789 Page- 303 
T~ta1 Number of Page s: 10 

ENVIRONMENTAL COVENANT 
(Site Wide Restrictions) 

The County of Mobile (hereinafter "Grantor" or "Owner") grants an Environmental 
Covenant (hereinafter "Covenant" or "Environmental Covenant") this ~day of 
f\ \>f \) , 2011 , pursuant to The Alabama Uniform Environmental Covenants Act, 

Ala. Code§§ 35-19-1 to 35-19-14 (2007 Cum. Supp.) (hereinafter "the Act" or "Act"), 
and the regulations promulgated thereunder: 

WHEREAS, the Grantor is the owner of certain real property identified as the 
former Acordis Cellulosic Fibers, Inc. ("Acordis") facility situated at 12740 U.S. Highway 
43 North, in Mobile County, Alabama as described on Exhibit A (hereinafter "the 
Property"), which Property was conveyed to Grantor by deed dated September 30, 
2003, and recorded in the Office of the Judge of Probate for Mobile County, Alabama, in 
Deed Book 5467 at Page 0330; 

WHEREAS, this instrument is an Environmental Covenant developed and 
executed pursuant to the Act and the regulations promulgated thereunder; 

WHEREAS, groundwater underlying the Property has been found to contain 
hazardous substances, including, but not limited to, carbon tetrachloride, 
tetrachloroethene, and trichloroethene; 

WHEREAS, the selected "remedial action" for the Property, which has now been 
implemented, provided in part, for the following actions: 

Risk assessment with quarterly groundwater monitoring for twelve (12) 
quarters ending on September 2007. 

WHEREAS, pursuant to the Brownfield Redevelopment and Voluntary Cleanup 
Plan (VCP), approved by ADEM by letter dated August 12, 2004, the assignees and 
agents of Acordis agreed to perform operation and maintenance activities at the 
Property, pursuant to an ADEM-approved Voluntary Cleanup Plan to address the 
effects of the release/disposal, which includes controlling exposure to the hazardous 
wastes, hazardous constituents, hazardous substances, pollutants, or contaminants; 

WHEREAS, the VCP requires institutional controls to be implemented to address 
the effects of the release/disposal and to protect the remedy so that exposure to the 
hazardous waste, hazardous constituents, hazardous substances, pollutants, or 
contaminants is controlled by restricting the use of the Property and the activities on the 
Property; 

WHEREAS, hazardous wastes, hazardous constituents, hazardous substances, 
pollutants, or contaminants remain on the Property; 



WHEREAS, the purpose of this Covenant is to ensure protection of human 
health and the environment by placing restrictions on the Property to reduce the risk to 
human health to below the target risk levels for those hazardous wastes, hazardous 
constituents. hazardous substances, pollutants, or contaminants that remain on the 
Property; 

WHEREAS, the exposure pathway of concern is ingestion of groundwater; 

WHEREAS, further information concerning the release/disposal and the activities 
to correct the effects of the release/disposal may be obtained by contacting Chief, Land 
Division, Alabama Department of Environmental Management ("ADEM"), or his or her 
designated representative, at 1400 Coliseum Boulevard, Montgomery~ Alabama, 36110; 

WHEREAS, the Administrative Record concerning the environmental response 
project reflected in this Covenant is located at: 

Satsuma Public Library 
5466 Old Highway 43 
Satsuma, Alabama 36572 

and 

Alabama Department of Environmental Management 
1400 Coliseum Boulevard 
Montgomery, Alabama 36110 

NOW, THEREFORE. Grantor hereby grants this Covenant and declares that the 
Property shall hereinafter be bound by, held, sold, used, improved, occupied, leased, 
hypothecated, encumbered, and/or conveyed subject to the following requirements: 

1. USE RESTRICTIONS 

The following activities shall not take place on the Property without first obtaining 
written approval from ADEM and.Grantor through modification of this Covenant: 

(a) The Property is restricted to industrial use only. The term "industrial use" 
shall include, but not be limited to, manufacturing, processing operations, 
office and warehouse use, storage and sales of durable goods, parking, and 
driveway use. 

(b) No action shall be undertaken on the Property which will cause the 
groundwater underlying the Property to be extracted, consumed or utilized in 
any way, except for the limited purpose of monitoring groundwater 
contamination levels in accordance with plans approved by ADEM, if such 
shall be required in the future pursuant to applicable law. 



2. GENERAL PROVISIONS 

A. Restrictions to Run with the Land. This Covenant runs with the land 
pursuant to Ala. Code §35-19-5 (2007 Cum Supp.) and is perpetual, unless 
modified or terminated pursuant to Ala. Code §35-19-9 (Cum Supp. 2007); is 
imposed upon the entire Property unless expressly stated as applicable only 
to a specific portion thereof; inures to the benefit of and passes with each and 
every portion of the Property; and binds the Grantor, all persons using the 
land, all persons, their heirs, successors and assigns having any right, title or 
interest in the Property, or any part thereof who have subordinated those 
interests to this Environmental Covenant, if any, and all persons, their heirs, 
successors and assigns who obtain any right, title or interest in the Property, 
or any part thereof after the recordation of this Environmental Covenant. 

B. Notices Required. In accordance with Ala . Code §35-19-4(b) (2007 Cum 
Supp.), the Grantor shall send written notification, pursuant to Section J, 
below, following transfer of a specified interest in, or concerning proposed 
changes in use of, applications for building permits for, or proposals for any 
site work affecting the contamination on, the Property. Said notification shall 
be sent within fifteen (15) days of each event listed in this Section. 

C. Registry/Recordation of Environmental Covenant; Amendment; or 
Termination. Pursuant to Ala. Code §35-19-12(b) (2007 Cum Supp.), this 
Environmental Covenant and any amendment or termination thereof, shall be 
contained in ADEM's registry for environmental covenants. After an 
environmental covenant, amendment, or termination is filed in the registry, a 
notice of the covenant, amendment, or termination may be recorded in the 
land records in lieu of recording the entire covenant in compliance with §35-
19-12(b ). Grantor shall be responsible for filing the Environmental Covenant 
within thirty (30) days of the final required signature upon this Environmental 
Covenant. 

D. Compliance Certification. In accordance with Ala. Code §35-19-4(b) (2007 
Cum Supp.), the Owner shall submit an annual report to the Director of the 
EPA Region 4 Superfund Division, and to the Chief of the ADEM Land 
Division, on the anniversary of the date this Covenant was signed by the 
Grantor. Said report shall detail the Owner's compliance, and any lack of 
compliance with the terms of the Covenant. 

E. Right of Access. The Owner hereby grants ADEM; ADEM's agents, 
contractors and employees; the Owner's agents, contractors and employees; 
and any Holders the right of access to the Site for implementation or 
enforcement of this Environmental Covenant. 



F. ADEM Reservations. Notwithstanding any other provision of this 
Environmental Covenant, but subject to the terms and conditions of all Letters 
of Concurrence issued by ADEM in connection herewith, ADEM retains all of 
its access authorities and rights, as well as all of its rights to require additional 
land/water use restrictions, including enforcement authorities related thereto. 

G. Representations and Warranties. Grantor hereby represents and warrants 
to the other signatories hereto: 

i) That the Grantor has the power and authority to enter into this 
Environmental Covenant, to grant the rights and interests herein 
provided and to carry out all obligations hereunder; 

ii) That the Grantor is the sole owner of the Property and holds fee 
simple title which is free, clear and unencumbered; 

iii) That this Environmental Covenant will not materially violate, 
contravene, or constitute a material default under, any other 
agreement, document, or instrument to which Grantor is a party, by 
which Grantor may be bound or affected; 

iv) That this Environmental Covenant will not materially violate or 
contravene any zoning law or other law regulating use of the 
Property; and 

v) That this Environmental Covenant does not authorize a use of the 
Property which is otherwise prohibited by a recorded instrument 
that has priority over the Environmental Covenant. 

H. Compliance Enforcement. In accordance with Ala. Code §35-19-11(b) 
(2007 Cum Supp.), the terms of the Environmental Covenant may be 
enforced by the parties to this Environmental Covenant; any person to whom 
this Covenant expressly grants power to enforce; any person whose interest 
in the real property or whose collateral or liability may be affected by the 
alleged violation of the Covenant; or a municipality or other unit of local 
government in which the real property subject to the Covenant is located, in 
accordance with applicable law. Failure to timely enforce compliance with this 
Environmental Covenant or the use or activity limitations contained herein by 
any person shall not bar subsequent enforcement by such person and shall 
not be deemed a waiver of the person's right to take action to enforce any 
non-compliance. Nothing in this Environmental Covenant shall restrict ADEM, 
or the Grantor, from exercising any authority under applicable law. 

I. Modifications/Termination. Any modifications or terminations to this 
Environmental Covenant must be made in accordance with Ala. Code §§35-
19-9 and 35-19-10 (2007 Cum Supp.). 



J. Notices. Any document or communication required to be sent pursuant to 
the terms of this Covenant shall be sent to the following persons: 

ADEM 

Chief, Land Division 
Alabama Department of Environmental Management 
1400 Coliseum Boulevard 
Montgomery, AL 36110 

Grantor 

Merceria Ludgood 
President 
Mobile County Commission 
209 Government Street 
Mobile, Alabama 36602 

K. No Property Interest Created in ADEM or the Public. This Covenant does 
not in any way create any interest by ADEM or the general public in the 
Property that is subject to the Covenant. Furthermore, the act of approving 
this Environmental Covenant does not in any way create any interest by 
ADEM in the Property in accordance with Ala. Code §35-19-3(b) (2007 Cum. 
Supp.). 

L. Severability. If any provision of this Environmental Covenant is found to be 
unenforceable in any respect, the validity, legality, and enforceability of the 
remaining provisions shall not in any way be affected or impaired. 

M. Governing Law. This Environmental Covenant-shall be governed by and 
interpreted in accordance with the laws of the State of Alabama. 

N. Recordation. In accordance with Ala. Code §35-19-S(a) (2007 Cum. Supp.), 
Grantor shall record this Environmental Covenant and any amendment or 
termination of the Environmental Covenant in every county in which any 
portion of the real property subject to this Environmental Covenant is located. 
Grantor agrees to record this Environmental Covenant within fifteen (15) days 
after the date of the final required signature upon this Environmental 
Covenant. 

0 . Effective Date. The effective date of this Covenant shall be the date upon 
which the fully e(<ecuted Covenant has been recorded , in accordance with 
Ala . Code §35-19-B(a) (2007 Cum. Supp). 



P. Distribution of Environmental Covenant. Within fifteen (15) days of filing 
this Environmental Covenant, the Grantor shall distribute a recorded and date 
stamped copy of the recorded Environmental Covenant in accordance with 
Ala . Code §35-19-?(a) (2007 Cum Supp.). However, the validity of this 
Environmental Covenant will not be affected by the failure to provide a copy 
of the Covenant as provided herein. 

Q . ADEM References. All references to ADEM shall include successor 
agencies, departments, divisions, or other successor entities. 

R. Grantor References. All references to the Grantor shall include Grantor's 
successors and assigns, or other successor entities. 

Grantor has caused this Environmental Covenant to be e~cuted pursuant to 
The Alabama Uniform Environmental Covenants Act, on this J.:L day of (\¥~' 1\ 
2011 . 

IN TESTIMONY WHEREOF, the parties have hereunto set their hands this the 
day and year first above written. 

This instrument prepared by: 

Mobile County Commission 
209 Government Street 
Mobile, Alabama 36602 

GRANTOR: 

Mobile County, Alabama, a Political 
Subdivision of the State of Alabama 



., 

STATE OF ALABAMA § 

COUNTY OF MOBILE § 

I'J1e undersigned Nota] Public, in and for said County in said State, hereby certify 
that etCeti~ /.,uf:Jo" , whose name as President of the Mobile County 
Commission, a , is signed to the foregoing 
instrument and who is known to me, acknowledged before me on this day that, being 
informed of the contents of the instrument, he/she, as such President and with full 
authority, executed the same voluntarily for and as the act of said Mobile County, 
Alabama. 

2011 . 
Given under my hand and official notarial seal this the Jgtft day of~· 

(AFFIX NOTARIAL SEAL) 

.: A.laba:na-Kobile Cour:~Y 
state o-. , . ,. was c1 led on : 

! certifY thiS lnstrumeOnl~ ll ~ : 38:49 ?H 
June 23 , 2 1 " 

S . R. FEE 

REC:OROING FEES 
TOTAL AMOUNT 

$2 . 00 
S26 . 00 

$2a-:o0 

2011034114 
. J udge of Probate oon oav~s , 

~~K. ~ 
Notary Public 
My Commission Expires: o¥'7U~ 



ALABAMA DEPARTMENT OF ENVIRONMENTAL MANAGEMENT 

This Environmental Covenant is hereby approved by the State of Alabama this/D ~ay 
ofCZ::. , 2011. 

By:~~~~~~~~~~~~~-----
Chief, Land Division 
Alabama Department of Environm 

STATE OF ALABAMA § 

COUNTY OF MOBILE § 

t ry Public, in and for said County in said State, hereby certify 
that whose name as Chief, Land Division of the Alabama 
Department of Environmental M agement, an agency of the State of Alabama, is 
signed to the foregoing instrumen and who is known to me, acknowledged before me 
on this day that, being informed of the contents of the instrument, he/she, as such Chief, 
Land Division and with full authority, executed the same voluntarily for and as the act of 
said state agency. 

Given under my hand and official notarial seal this the ( D 
2011 . 

day of ~,J{Jl \ 

~). Q. cj Q.ob.LLQ0\1'.._) 
ary Public 

My Commission Expires: l .. 3 D: } :J (AFFIX NOTARIAL SEAL) 



HiiU!!11fi!l~U UHUUifUH! ~~r!Hf!UHUiliiiUUOC 
h~~t!:!~id: 11 ~r ·~ UHlH~tilrr § hhih!!tJ1'UHI(!i~fri i i 11 ~ ,. . f ~ ·ll' ~ j.i ' a .8'( i l i N § l r 'I' ~ i r:; It e ~ l t! ~ f ~ il -~ ~ ~ l• ~! r j ~ 8 i .a- !lf. tjl ~ ~~ :'·! 1 ~~ a.·. I W r1~ .a~ I~ r i i I j. . [] .i~ .r~~~ e ~ ;-~!.f"f.f ~ !f Jf~~ l 
,. .. .- [ 4-f•:., r.~ R, 1 •. · r ~ 1 ~ D-1 J a· i! ~ .~ .. tr J .t i ! . ~ l .r J 1a. t 1 "" w , t-1 ~ 
~~~a • . ~r~jt~f.. "'1'.~ · :::~:3ti!:.f! B R" ·:~l~§'~l· l ·~.t~i i f;:~t~;;·-! e 

[!I!J 

~ 

~~ 
UJf!HiUHlilU HUif!~H!i! IUf;r-UIUUUUi!1.UiU I> 
~~~ ~~~~~~sJl~rf 1. a." t~ll~~ ~a· '"§.i~ A-fi·a. ~ · i:~;:.s-JJ~'I~r g"IJ' o 
~~~slaxt•~~~r .~- ~HfhJch•r P~l'J.Ul;:rrr o:sl!uUr( . :z 

~tUtfr !H~£~~~ Jil"HrHHi · ~Hi=r~il~lJHH!!~f-i 
liflltfll!!lliil · ~lfl!i~illli -fii!l~li!!llllll~iiiiJ 



LESS and EXCEPT the following: 

Commencing at the Sd1wast ClOt'IW d Section 18, Townehip 1 South, Range 1 
Ealt, Mobil Cowlty. ~-= thencle procaed alorQ the w.t lne of aid 
aec:tJon Notth oo degrees 21 m~MM~39 MCOndl Eall a a dlltance of 838.40 
leeiiD • pmt: 1t..:e proceed In ... e.t8r1y diNclon 11orv a bearilg of Nooh 
89 d9eel31 mlnulllt 38eeconds Eat fora dlltlnc:e d1330.12 feet to a point 
thence proceed North 83 degraea 01 minutes 39 88COnds East f« a distance d 
1509.31fMt to a poHon .. Well Ina alan.~ Paww~ 
eNement thence proceed In a Nol1herly dnction alcq aald eaement along a 
~ at North 00 degr8ee 28 mi1utata 21 second• vv.t far • cisblnc:e of 
1329.011 .... IDa 1eC Mr' rebar being lhe Point ol ~for the perca 
deacrbtd herein; htnc:e PfOC*Idlng 1o a coooter-doc:kwilo direction around said 
parcel CCif1lfrut along 118 w.t h ol the Alabama Power Company easement 
along • beerfng ol North 00 degree~ 28 rnlntJI8s 21 eeoondl West for • dlstMcle 
ol m.w feet Ia a poD; lhance run South 71 degreea 16 mlnules 41 tGcondl 
Welt 1002.72 fiDct to a point; 1hence run South 00 degr8M 00 mlnutae 00 
seoonct. Eat 180.70 feet~ a pcmt; thence Nn Souls 90 degt888 00 millutea 00 
Moondl Eat tor 231M feet to a polo!; hnce run Souch 00 degreee 20 minutes 
45 teoonda East tor 270.79 filet to a J1C*1t; thence run Nofttl 89 degreee 17 
~ 43 -.c:ood• East for 222.48 feet ID a paint; thence run North 00 degrees 
OOirinuiM 00 aeconda Ealtfor 187.43 feet tD a point; thenoa run South GO 
degtees 00 mi!Uaa 00 seconds East for a.cl.c.nce ot84.00 feel to a point 
!hence run South 00 degrees 00 minute. 00 sec:cnt. West for a dlltanoe ol 
100.46 feet 1D • point; 1honce llRl SOUth 43 degr8es 32 mbbe 08 aeconda Eaat 
for a distance of S4.45reat to a point: thence run South 90 degraM oo mnUieS 
00 aeconda Eaat 146.50 feet 1o a point thence proceed North 00 degrees 00 
minutea 00 ~ Eaet 44t5.12 taet ID a point; thence run South 00 degrees QO 
rnlnul8s 00 second a Eaat for a dlltanc:e of 228.43 filet ID the ~t of Beglmlng. 
Said ptOpefty lying anllrely and being alluated In Sec1ion 18, Tawruhip 1 South, 
Range 1 East. Mobile Cot.nty, Alabltma. 

LESS and EXCEPT the following: 

COMMENCIHOATUIBsournwEST<:OR'MiROfsscilON II. TOWNSHJ.P I 
S0UJ11. RANOB J .Bit.ST, MOBil.B COUNTY, AI..ABAMA; nrBNCli R.UH ALONG 
niB WEST LINE OF SAID Slt:110N l'Wll '39"8 136.<40' TO A POINT; 'lliENCB 
l.P.A VINO SAID SECitON. LIHB llUN Nl9"ll'39"B 1330.12 FEBT; nmNCE RUN 
MMM'Jf"B 1509.31 PlmT TO A POOO' ON lHE· wEsT UNE OF AN A1.ABAMA 
POWER EASEMENT; THilNICl RUN A1BHG SAID WBST-UNB NUO"lnl•t: 
706.6li'I!Br10 A 81rr Yr 1tEBAa (OMC CAP NO. CAOOI.56) BBINO Tim POINT 
OF'BEIGIHNINO OF nm I'Jt<li'EP.TY 111!1mH DI!SCitJBI!I);1 LEAVING 
.SAJD BASl!NBNT LINE RUN N'J01IOQO"W 9S7 .Gil JII!8T TO A SET Sir ltE8AR. 
(OWC CAP NO. CAOOI~ n&ENCB IWN HOO"OO'OO"B Yn...U FEET TO A seT we 
REIWl(OMC CAP NO. CAOOI~ TRENCB R.UN S90"0I1'00B 23 l.M .f'l!ETTO A 
SET NAIL. DWC; THENCE llUH 800"18'4S"E 210.79 PlllrrTO A SET Sir 
RBIWt (ONC CAP NO. CAOOIS6); lliENCE RUN Nlrl T43"E 222.46 FEET TO A 
SETStr AI!BAll(QMC CAf' NO. CAOOI~ nlliHCitRUN :HOCrOO"'O•E 117 Al 
F.EI!TTO A SBT ~ REBAR.(OWCCAPNO.. CAOOl$6); lHBNCB.IWN . 
S9G'WOO"B 14.00 FB8T To A SBTNAI.L A DISK: THBNCI!R.UN SOO"'OO'OO"'W 
UICl.45 PI!ET'IO A S8T W lli!BAR(OMC CAP NO.. CADOU6); THENC6 RUN 
S43'"32W'E SUS FI!£J' TO A Slil' Sir llE8AR (OWC CAP NO. C\00156); 
nlliNCBIWN S9CrWOO"B 1<46.50 FEBT10 A SBTNAR. 4 DIS~ 1liENCB RUN 
MOO"OOW'£ 44.5.12 FEET TO A SET W REBAil(OMC C,foP NO. CAOOIS6); 
11IIINCB IWH S'WOO'OO"B 221.43 FE6T10 A SET Sir REBAR (~C CAP NO. 
CAOIJIS6) LYING OH lHE APOIBMBHllONBD WEST LIN!! OP AN ALABAMA 
POWP.lt EASI!MENI'; THENCE JllJN soo-21'21 "B Q2.41 FEET TO lHE.POINT OF 
BEGINNING. 
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ENVIRONMENTAL COVENANT 
(Sludge lagoons, Non-Hazardous landfill and Septic Tank Area) 

The County of Mobile (hereinafter "Grantor" or "Owner'' ) grants an Environmental 
Covenant (hereinafter "Covenant" or "Environmental Covenant") this \ '13-1"" day of 
P..w~\ , 2011 , pursuant to The Alabama Uniform Environmental Covenants Act, 

Ala. Code§§ 35-19-1 to 35-19-14 (2007 Cum. Supp.) (hereinafter "the Act" or "Act"), 
and the regulations promulgated thereunder: 

WHEREAS, the Grantor is the owner of certain real property identified as the 
former Acordis Cellulosic Fibers, Inc. ("Acordis") facility situated at 12740 U.S. Highway 
43 North, in Mobile County, Alabama (hereinafter "the Property"), which Property was 
conveyed to Grantor by deed dated September 30, 2003, and recorded in the Office of 
the Judge of Probate for Mobile County, Alabama, in Deed Book 5467 at Page 0330; 

WHEREAS, this instrument is an Environmental Covenant developed and 
executed pursuant to the Act and the regulations promulgated thereunder; 

WHEREAS, disposal of non-hazardous substances, including, but not 
limited to, wastewater treatment sludges in the sludge lagoons described on Exhibit A 
and nonhazardous facility wastes (solidified waste viscose, spent viscose filters, scrap 
metal, bricks, rags, liner materials, wire, concrete, and waste rayon tow) in the former 
nonhazardous waste landfill described on Exhibit B, occurred on such sites and a septic 
tank system located upon 0.053 acres as described upon Exhibit C has been left in 
place (the real property described on Exhibits A, B and C being collectively referred to 
hereafter as the "Sites") before the Property was owned by Grantor; 

WHEREAS, the selected "remedial action" for the Sites, which has now been 
implemented, provided in part, for the following actions: 

1. Capping of the sludge lagoons with a multi-layer cap consisting of 
high strength geote xtile, shredded mulch , sand, clay , and topsoil ; 

2. Capping the former non-hazardous waste landfill with clay; and 

3. Investigation of the former septic tank area. 

WHEREAS, pursuant to the Brownfield Redevelopment and Voluntary Cleanup 
Plan (VCP), the assignees and agents of Acordis agreed to perform operation and 
maintenance activities at the Property, pursuant to an ADEM-approved Voluntary 
Cleanup Plan, as approved by ADEM by letter dated August 12, 2004, to address the 
effects of the release/disposal , which includes controlling exposure to the hazardous 
wastes, hazardous constituents, hazardous substances, pollutants, or contaminants; 
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WHEREAS, the VCP requires institutional controls to be implemented to address 
the effects of the release/disposal and to protect the remedy so that exposure to the 
hazardous waste, hazardous constituents, hazardous substances, pollutants, or 
contaminants is controlled by restricting the use of the Sites and the activities on the 
Sites; 

WHEREAS, hazardous wastes, hazardous constituents, hazardous substances, 
pollutants, or contaminants remain on the Site; 

WHEREAS, the purpose of this Covenant is to ensure protection of human 
health and the environment by placing restrictions on the Sites to reduce the risk to 
human health to below the target risk levels for those hazardous wastes, hazardous 
constituents, hazardous substances, pollutants, or contaminants that remain on the 
Site; 

WHEREAS, further information concerning the release/disposal and the activities 
to correct the effects of the release/disposal may be obtained by contacting Chief, Land 
Division, Alabama Department of Environmental Management ("ADEM"), or his or her 
designated representative, at 1400 Coliseum Boulevard, Montgomery, Alabama, 36110; 

WHEREAS, the Administrative Record concerning the environmental response 
project reflected in this Covenant is located at: 

Satsuma Public Library 
5466 Old Highway 43 
Satsuma, Alabama 36572 

and 

Alabama Department of Environmental Management 
1400 Coliseum Boulevard 
Montgomery, Alabama 36110 

NOW, THEREFORE, Grantor hereby grants this Covenant to the 
Holder, and declares that the Sites shall hereinafter be bound by, held, sold, used, 
improved, occupied, leased, hypothecated, encumbered, and/or conveyed subject to 
the following requirements: 

1. USE RESTRICTIONS 

The following activities shall not take place on the identified Sites without first 
obtaining written approval from ADEM and Grantor through modification of this 
Covenant: 
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No person shall fill, grade, excavate, dig, drill, mine or otherwise materially 
disturb or improve the land upon which the Sites are located except as necessary 
to maintain the caps and other remedy features placed upon the Sites in 
accordance with the VCP. 

2. GENERAL PROVISIONS 

A. Restrictions to Run with the Land. This Covenant runs with the land 
pursuant to Ala. Code §35-19-5 (2007 Cum Supp.) and is perpetual, 
unless modified or terminated pursuant to Ala. Code §35-19-9 (Cum Supp. 
2007); is imposed upon the portions of the Property described as the 
"Sites" above and is therefor only applicable to such specific portions of 
the Property thereof as constitute the Sites; inures to the benefit of and 
passes with each and every portion of the Property; and binds the 
Grantor, all persons using the land, all persons, their heirs, successors 
and assigns having any right, title or interest in the Property, or any part 
thereof who have subordinated those interests to this Environmental 
Covenant, if any, and all persons, their heirs, successors and assigns who 
obtain any right, title or interest in the Property, or any part thereof after 
the recordation of this Environmental Covenant. 

B. Notices Required. In accordance with Ala. Code §35-19-4(b) (2007 Cum 
Supp.), the Grantor shall send written notification, pursuant to Section J, 
below, following transfer of a specified interest in, or concerning proposed 
changes in use of, applications for building permits for, or proposals for 
any site work affecting the contamination on, the Sites. Said notification 
shall be sent within fifteen (15) days of each event listed in this Section. 

C. Registry/Recordation of Environmental Covenant; Amendment; or 
Termination. Pursuant to Ala. Code §35-19-12(b) (2007 Cum Supp.), this 
Environmental Covenant and any amendment or termination thereof, shall 
be contained in ADEM's registry for environmental covenants. After an 
environmental covenant, amendment, or termination is filed in the registry, 
a notice of the covenant, amendment, or termination may be recorded in 
the land records in lieu of recording the entire covenant in compliance with 
§35- 19-12(b ). Grantor shall be responsible for filing the Environmental 
Covenant within thirty (30) days of the final required signature l!POn this 
Environmental Covenant. 

D. Compliance Certification. In accordance with Ala. Code §35-19-4(b) 
(2007 Cum Supp.), the Owner shall submit an annual report to the 
Director of the EPA Region 4 Superfund Division, and to the Chief of the 
ADEM Land Division, on the anniversary of the date this Covenant was 
signed by the Grantor. Said report shall detail the Owner's compliance, 
and any lack of compliance with the terms of the Covenant. 
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E. Right of Access. The Owner hereby grants ADEM; ADEM's agents, 
contractors and employees; the Owner's agents, contractors and 
employees; and any Holders the right of access to the Sites for 
implementation or enforcement of this Environmental Covenant. 

F. ADEM Reservations. Notwithstanding any other provision of this 
Environmental Covenant, but subject to the terms and conditions of all 
Letters of Concurrence issued by ADEM in connection therewith , ADEM 
retains all of its access authorities and rights, as well as all of its rights to 
require additional land/water use restrictions, including enforcement 
authorities related thereto. 

G. Representations and Warranties. Grantor hereby represents and 
warrants to the other signatories hereto: 

i) That the Grantor has the power and authority to enter into this 
Environmental Covenant, to grant the rights and interests herein 
provided and to carry out all obligations hereunder; 

ii) That the Grantor is the sole owner of the Property and holds fee 
simple title which is free, clear and unencumbered; 

iii) That this Environmental Covenant will not materially violate, 
contravene, or constitute a material default under, any other 
agreement, document, or instrument to which Grantor is a party, by 
which Grantor may be bound or affected; 

iv) That this Environmental Covenant will not materially violate or 
contravene any zoning law or other law regulating use of the 
Property; and 

v) That this Environmental Covenant does not authorize a use of the 
Property which is otherwise prohibited by a recorded instrument 
that has priority over the Environmental Covenant. 

H. Compliance Enforcement. In accordance with Ala. Code §35-19-11 (b) 
(2007 Cum Supp.), the terms of the Environmental Covenant may be 
enforced by the parties to this Environmental Covenant; any person to 
whom this Covenant expressly grants power to enforce; any person 
whose interest in the real property or whose collateral or liability may be 
affected by the alleged violation of the Covenant; or a municipality or other 
unit of local government in which the real property subject to the Covenant 
is located, in accordance with applicable law. Failure to timely enforce 
compliance with this Environmental Covenant or the use or activity 
limitations contained herein by any person shall not bar subsequent 
enforcement by such person and shall not be deemed a waiver of the 
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person's right to take action to enforce any non-compliance. Nothing in 
this Environmental Covenant shall restrict ADEM, or the Grantor, from 
exercising any authority under applicable law. 

I. Modifications/Termination. Any modifications or terminations to this 
Environmental Covenant must be made in accordance with Ala. Code 
§§35- 19-9 and 35-19-10 (2007 Cum Supp.). 

J. Notices. Any document or communication required to be sent pursuant to 
the terms of this Covenant shall be sent to the following persons: 

ADEM 

Chief, Land Division 
Alabama Department of Environmental Management 
1400 Coliseum Boulevard 
Montgomery, AL 36110 

Grantor 

Merceria Ludgood 
President 
Mobile County Commission 
209 Government Street 
Mobile, Alabama 36602 

K. No Property Interest Created in ADEM or the Public. This Covenant 
does not in any way create any interest by ADEM or the general public in 
the Sites that are subject to the Covenant. Furthermore, the act of 
approving this Environmental Covenant does not in any way create any 
interest by ADEM in the Property in accordance with Ala. Code §35-19-
3(b) (2007 Cum. Supp.). 

L. Severability. If any provision of this Environmental Covenant is found to 
be unenforceable in any respect, the. validity, legality, and enforceability of 
the remaining provisions shall not in any way be affected or impaired. 

M. Governing Law. This Environmental Covenant shall be governed by and 
interpreted in accordance with the laws of the State of Alabama. 

N. Recordation. In accordance with Ala. Code §35-19-B(a) (2007 Cum. 
Supp.), Grantor shall record this Environmental Covenant and any 
amendment or termination of the Environmental Covenant in every county 
in which any portion of the real property subject to this Environmental 
Covenant is located. Grantor agrees to record this Environmental 
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Covenant within fifteen (15) days after the date of the final required 
signature upon this Environmental Covenant. 

0 . Effective Date. The effective date of this Covenant shall be the date 
upon which the fully executed Covenant has been recorded, in 
accordance with Ala . Code §35-19-8(a) (2007 Cum. Supp). 

P. Distribution of Environmental Covenant. Within fifteen (15) days of 
filing this Environmental Covenant, the Grantor shall distribute a recorded 
and date stamped copy of the recorded Environmental Covenant in 
accordance with Ala. Code §35-19-7(a) (2007 Cum Supp.). However, the 
validity of this Environmental Covenant will not be affected by the failure to 
provide a copy of the Covenant as provided herein. 

Q . ADEM References. All references to ADEM shall include successor 
agencies, departments, divisions, or other successor entities. 

R. Grantor References. All references to the Grantor shall include Grantor's 
successors and assigns, or other successor entities. 

Grantor has caused this Environmental Covenant to be e~~cuted pursuant to 
The Alabama Uniform Environmental Covenants Act, on this _I g"'_~ day of '""8-..... '\)+'--'-'r;._.\ __ _ 

2011. 

IN TESTIMONY WHEREOF, the parties have hereunto set their hands this the 
day and year first above written . 

This instrument prepared by: 

Mobile County Commission 
209 Government Street 
Mobile, Alabama 36602 

State o[ Alabama-Kobt.J.e County 
I certify thls 1nstn:.ocnt wa~ :'l ltld o n: 

June 23 . 20.1@ 2 : 35 :14 PH 

S. R. r'C:E $2 . 00 

RECORDING F'EES 531 . 50 

TOTALAMOUNT- ---,-$35 . 50 

2011034113 
Don Davis, Judge of Probate 

GRANTOR: 

Mobile County, Alabama, a Political 
Subdivision of the State of Alabama 
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STATE OF ALABAMA § 

COUNTY OF MOBILE § 

' 
I, the undersigned Notary Public, in and for said County in said State, hereby certify 

that Me ~Ce l'(tA.. LviJb tJ J. , whose name as President of the Mobile County 
Commission, a , is signed to the foregoing 
instrument and who is known to me, acknowledged before me on this day that, being 
informed of the contents of the instrument, he/she, as such President and with full 
authority, executed the same voluntarily for and as the act of said Mobile County, 
Alabama. 

Given under my hand and official notarial seal this the fJM day of JloJviJ, 
2011 . ~ ~ 

vk. if&~ 
Notary Public 

(AFFIX NOTARIAL SEAL) My Commission Expires: P-74/JS: 
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ALABAMA DEPARTMENT OF ENVIRONMENTAL MANAGEMENT 

~ 
This Environmental Covenant is hereby approved by the State of Alabama this,Lt/ day 
ofct="=,M?....-- , 2011 . 

By:~~~~~~~~~~~--------
Chief, Land Division 
Alabama Department of Enviro 

STATE OF ALABAMA § 

COUNTY OF MOBILE § 

Public, in and for said County in said State, hereby certify 
that whose name as Chief, Land Division of the Alabama 
Department of Environmental M nagement, an agency of the State of Alabama, is 
signed to the foregoing instrument and who is known to me, acknowledged before me 
on this day that, being informed of the contents of the instrument, he/she, as such Chief, 
Land Division and with full authority, executed the same voluntarily for and as the act of 
said state agency. 

Given under my hand and official notarial seal this the \ \:) day of~.~1 1 
2011 . v---

~ADS~ Q4u~ 
NOfury Public l 

(AFFIX NOTARIAL SEAL) My Commission Expires: -3D- b 
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Exhibit A 
Sludge Lagoons - Legal Description 

October 18, 2010 

STATE OF ALABAMA: 

COUNTY OF MOBILE: 

COMMENCING AT THE SOUTHWEST CORNER OF SECTION 18, TOWNSHIP 1 SOUTH, RANGE 1 EAST. 

MOBILE COUNTY, ALABAMA; THENCE RUN NORTH, 3176.87 FEET; THENCE RUN EAST, 2799.86 FEET 

TO THE POINT OF BEGINNING OF THE PROPERTY HEREIN DESCRIBED (HAVING ORIGINAL PLANT 

COORDINATES OF NORTH 2299.5 AND EAST 3053.6); THENCE RUN NORTH 70"57'02" EAST, 1110.03 

FEET TO A POINT (HAVING ORIGINAL PLANT COORDINATES OF NORTH 2646.5 AND EAST 4108.0); 

THENCE RUN SOUTH 19"03'22" EAST, 614.94 FEET TO A POINT (HAVING ORIGINAL PLANT 

COORDINATES OF NORTH 2062.4 AND EAST -4300.3); THENCE RUN SOUTH 70"56'44" WEST, 1110.06 

FEET TO A POINT (HAVING ORIGINAL PLANT COORDINATES OF NORTH 1715.3 AND EAST 3245.9); 

THENCE RUN NORTH 19"03'12" WEST, 615.04 FEET TO THE POINT OF BEGINNING AND CONTAINING 

15.67 ACRES, MORE OR LESS. 
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Exhibit B 
Former Non-Hazardous Waste Landfill- Legal Description 

October18,2010 

STATE OF ALABAMA: 

COUNTY OF MOBILE: 

COMMENCING AT THE SOUTHWEST CORNER OF SECTION 18, TOWNSHIP 1 SOUTH, RANGE 1 EAST, 

MOBILE COUNTY, ALABAMA; THENCE RUN NORTH, 5259.29 FEET; THENCE RUN EAST, 7633.48 FEET 

TO THE POINT OF BEGINNING OF THE PROPERTY HEREIN DESCRIBED (HAVING ORIGINAL PLANT 

COORDINATES OF NORTH 4311.4 AND EAST 7917.0); THENCE RUN NORTH 89"10'00" EAST, 759.20 

FEET TO A POINT (HAVING ORIGINAL PLANT COORDINATES OF NORTH 4311.4 AND EAST 8676.2); 

THENCE RUN SOUTH 0"50'00" EAST, 485.90 FEET TO A POINT (HAVING ORIGINAL PLANT 

COORDINATES OF NORTH 31325.5 AND EAST 8676.2); THENCE RUN SOUTH 89"10'00" WEST, 759.20 

FEET TO A POINT (HAVING ORIGINAL PlANT COORDINATES OF NORTH 3825.5 AND EAST 7917.0); 

THENCE RUN NORTH 0"50'00" WEST. 485.90 FEET TO THE POINT OF BEGINNING AND CONTAINING 

8.47 ACRES, MORE OR LESS. 
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lANCE R. LEFLEUR 

I RECTOR 

Mr. Bill Melton 
Mobile County Commission 
205 Government Street 
Mobile, Alabama 36644 

Mr. John Stewart 
Acordis Cellulosic Fibers Inc. 
Post Office Box 141 
Axis, Alabama 36505 

OEM 
Alabama Department of Environmental Management 

adem.alabama.gov 

1400 Coliseum Blvd. 36110-2400 • Post Office Bo~ 301463 
Montgomery, Alabama 36130-1463 

(334) 271.-7700 • FAX (334) 271-7950 

July 25, 2011 

Re: Conditional Letter of Concurrence 
Former Acordis Cellulosic Fibers site 

Dear Messrs. Melton and Stewart: 

ROBERT J. BENTLEY 

GovERNOR 

On October 27. 2003, Environmental Strategies Corporation submitted an application on behalf of Mobile 
County and Acordis Cellulosic Fibers Inc. to the Department to address assessment and remediation of 
the referenced site under the Brownfield Redevelopment and Voluntary Cleanup Program. The 580 acre 
site is at 12740 U.S. Highway 43 North in Axis, Mobile County, Alabama. 

The Department has determined that the applicants have successfully executed the approved voluntary 
cleanup plan and is issuing this Conditional Letter of Concurrence. The site is eligible for certain liability 
protection under the Land Recycling and Economic Redevelopment Act, for contamination discovered 
and addressed under the approved voluntary cleanup plan. Should information become available in the 
future indicating that a threat to human health or the environment exists from contamination at the site, 
additional measures may be necessary to maintain liability protection, including additional site 
assessment and/or remediation. 

The limitations on the use of this site include a site wide restriction for industrial use only and a prohibition 
on the use of groundwater, and an area specific restriction on grading, excavating, digging, drilling, 
mining or otherwise materially disturbing capped areas except as necessary for maintenance. Limitations 
of liability for this site shall remain in effect if these use limitations are adequately maintained. Since 
some contamination remains at this site and use limitations are part of the remedial action approved by 
ADEM, two environmental covenants documenting the restrictions have been registered with ADEM and 
recorded in the land records of Mobile County, Alabama. 

If you ~ave questions or comments regarding this matter, please contact Crystal Collins at (334) 279-
3076 or via email at ccollins@adem.state.al.us. 
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lANCE R. LEFLEUR 

DIREPOR 

..\labama Department of Environmental Management 
adem.alabama.gov 

1400 Coliseum Blvd. 36110-2400 • Post Office Box 301463 
Montgomery, Alabama 36130-1463 

(334) 271-7700 • FAX (334) 271-7950 

April 3, 2012 

MEMORANDUM 

TO: Dave Davis, Chief 
Assessment Section 
Environmental Services Branch 
Land Division 

FROM: Alan Blake, Hydrogeologist 
Hydrogeology Section 
Groundwater Branch 
Land Division 

RE: CERCLA Reassessment, Hydrogeology Report for Courtaulds Fibers, Inc., Le 
Moyne, Mobile County, Alabama 

ROBERT J. BENTLEY 

GOVERNOR 

A hydrogeology report has been prepared for the above site in north Mobile County, Alabama. 
The author has used data and reference material available to the Groundwater Branch. The 
author has not visited the site to field verify the material. 

LOCATION 

The Courtaulds Fibers, Inc. site is located in northern Mobile County, Alabama about .5 miles 
east of U.S. Highway 13 near the town of Le Moyne (Figure 1 ). The United States Geological 
Survey 7.5 minute Quadrangle Map titled Creola, Alabama shows the site to be located in 
Section 18, Township 1 South, Range 1 East (Figures 3 and 4). Specifically, the site is located 
at Latitude 30 degrees, 57 minutes, 40.00 seconds north and Longitude 88 degrees, 0 minutes, 
50.00 seconds west. 

CLIMATE 

The climate of Mobile County is Humid Subtropical. Summers are hot and humid. Winters are 
warm. Rains occur throughout the year. 

The average daily winter temperature is 53 degrees Fahrenheit and the average daily minimum 
temperature is 43 degrees. The summer average daily temperature is 81 degrees and the 
average daily maximum temperature is 91 degrees. 

Average yearly precipitation is about 63.58 inches. The average relative humidity is about 60 
percent during the day and higher during the night, averaging about 90 percent at dawn. 
Prevailing wind direction is from the north. 

TOPOGRAPHY AND PHYIOGRAPHY 
Birmingham Branch 

110 Vulcan Road 
Birmingham. AL 35209-4702 
(205) 942-6168 
(205) 941-1603 (FAX) 

Decatur Branch 

2715 Sandlin Road. S. W. 
Decatur, AL 35603-1333 

(256) 353-1713 
(256) 340-9359 (FAX) 

.·-~~,, 
Mobile Branch 
2204 Perimeter Road 

Mobile. AL 36615-1131 
(251) 450-3400 

(251) 479-2593 (FAX) 

Moblle-Coas1al 

4171 Commanders Drive 
Mobile, AL 36615-1421 

(251) 432-6533 
(251) 432-6598 (FAX) 



TOPOGRAPHY AND PHYIOGRAPHY 

Mobile County is located in the East Gulf Coastal Plain Physiographic Section (Figure 2). Three 
Physiographic Regions are identified in the county. The majority of the surface lies within the 
Southern Pine Hills. Bordering the Pine Hills to the south and east is the Coastal Lowlands. 
Along the east corner of the county the Alluvial-Deltaic Plain of the Mobile-Tensas Delta is 
found. 

The Southern Pine Hills are formed by the sediments of the Citronelle Formation of Pliocene
Pleistocene Age and the undifferentiated Miocene Age sediments below the Citronelle 
Formation. Elevations on the ridges and hill tops vary from about 340 feet National Geodetic 
Vertical Datum (NGVD) in the northern part of Mobile County near Citronelle to about 75 to 100 
feet NGVD in the southern part of the county near Grand Bay (Figure 1 ). 

The Coastal Lowlands are formed on Pleistocene Age sediments along Mississippi Sound, the 
western side of Mobile Bay and along the Mobile-T ensas Delta. The surface which represents 
terrace surfaces varies in elevation 0 to 25 feet NGVD along Mississippi Sound, 10 to 40 feet 
NGVD along the west side of Mobile Bay and 10 to 50 feet NGVD along the Mobile-Tensas 
Delta. 

The site is located on the surface of the Coastal Lowlands on two Pleistocene Terrace surfaces 
(Figures 3 and 4). The highest surface varies in elevation from 30 to 50 feet NGVD, The lowest 
surface varies in elevation from 6 to 25 feet NGVD. The Delta is located to the east and the 
Southern Pine Hills are located to the west. The surface slopes to the east to the Mobile River 
and south towards Mobile. 

SOILS 

The Natural Resources Conservation Service (NRCS) has identified 3 soil types in the vicinity of 
the site, lzagora-Annemaine association, lzagora- Bethera association and Dorovan-Levy 
association soils. lzagora-Annemaine and lzagora-Bethera soils form the terrace surfaces from 
the Southern Pine Hills to the Mobile River. Dorovan-Levy soils form the Delta deposits along 
the westside of the Mobile River and in the Delta east of the Mobile River. 

The terrace soils (lzagora-Annemaine and lzagora -Bethera) are moderately well drained. The 
soils vary from clays (CL, Ch) to silty sand (SM). PH varies from 4.5 to 5.5. The soils perk 
slowly and have permeabilities from .6 to 2 inches per hour. 

Delta soils (Dorovan-Levy) are very poorly drained. The soils are generally clays (CL, CH), silts 
(ML, MH) or muck. Permeabilities are slow from .06 to .2 inches per hour. PH varies from 3.6 
to 5.5. 

GEOLOGY 

Geologic units that out crop in Mobile County (Figure 6) are of sedimentary origin and include 
deposits in the Miocene, Pliocene, Pleistocene and Holocene Series, The units consist of 
materials that range from clay, silt, sand and gravel to occasional sandstone and limestone 
layers. 



The formations dip to the southwest towards the coast with a dip of about 40 feet per mile. 
Although faults and folds exist at depth in the county, no faults or folds exist near the surface at 
or near the site. 

The oldest unit exposed in Mobile County is the undifferentiated Miocene which is exposed in 
the Southern Pine Hills. The unit consists of marine and estuarine sediments which consist of 
laminated to thinly-bedded clays, sands and clayey sands. The sands range from fine to 
coarse-grained, Generally, the sediments are light colored to mottled. 

The Pliocene-Pleistocene age Citronelle Formation overlies the undifferentiated Miocene in 
Mobile County. The Citronelle outcrops in the Southern Pine Hills caps many of the hills, ridges 
and plateaus in the Pine Hills (Figure 6). The Citronelle Formation consists of clay, clayey 
sands and sand with gravel mixed with the sands. In contrast to the underlying Miocene 
sediments , the Citronelle sediments generally vary in color from brown, red to orange due to 
the high iron content. 

Along the southern and eastern portions of Mobile County relatively flat Pleistocene terraces 
occur. These terraces consist of marine , estuarine and alluvial deposits. These terraces which 
are situated in the Coastal Lowlands rest on the undifferentiated Miocene sediments. The 
sediments found within the terraces range from very fine to coarse- grained sand, gravel and 
clay. Some silt occurs in areas. The alluvial terraces in the vicinity of the site range to a depth 
of about 50 feet or more. The base of the deposits generally consists of coarse-grained sand 
with pea gravel. The upper 15 to 20 feet of the deposits consist of clay or sandy clay. 

Holocene alluvium consisting of clay, silt, sand and some gravel and organic material occurs 
along streams , rivers and other drainage and water areas. Depths vary from over 1 00 feet in 
the Mobile-Tensaw Delta to a few feet in smaller drainage ways. 

The site is situated on two different Pleistocene terraces which slope to the south and east. The 
highest terrace is located at an elevation of about 30 to 40 feet NGVD and extends from the 
base of the Pine Hills about 2.5 miles to the west to within . 75 miles from the Mobile River 
(Figures 3 and 4). The lowest terrace extends from the above terrace to the river (Figure 4). 
Elevation of the lower terrace is between 18 and 24 feet NGVD. Both terraces consist of a top 
stratum layer of 15 to 20 feet of clay and sandy clay which overlies substratum sand with gravel 
to the undifferentiated Miocene. 

HYDROGEOLOGY 

The major aquifers in the area are the Pliocene-Miocene aquifer and the alluvial-coastal aquifer. 
Although units in each aquifer are lithologically different, they are hydraulically connected. They 
respond to stresses as a single aquifer. 
Wells developed in the aquifer will yield between .5 Mgal per day to 2 Mgal per day depending 
on which geologic unit is developed as a source. Iron in excess of .3 mg/L occurs in areas. 
Generally the water is soft and low in dissolved solids. 

The groundwater flow in Mobile County is generally to the south with some flow off the Pine Hills 
eastward towards the delta and bay. 

Groundwater flow in the area of the site generally to the south and southeast. Surface water 
flow in the area of the site is similar to the groundwater flow. 



MUNICIPAL WELLS 

Five municipal and industrial wells are located within 4 miles of the site (Figure 7). 
Syngenta/Zeneca has two wells to the northwest. Lemoyne Water System, Inc has three wells 
to the south-southwest. All of the wells are screened at a depth of about 130-135 feet. 

CONCLUSION 

Any contamination at the site will probably follow the surface water drainage to the south or 
southeast. Any contamination which penetrates the low permeability top stratum clays will enter 
the substratum sand and flow south and southeast. 

Cc: Dylan Hendrix, Assessment Section, Environmental Services Branch, Land Division. 
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Ala bama Department of 
Water Division Drinking Water Branch E nvironmental Management 

County Map of AL Water System Search Help 

Water System Facilities 
Violations 

TCR Sample Results 
TTHMHAA5 

Enforcement Actions Summaries 

Sample Points Assistance Actions 
Recent Positive TCR 

PBCU Summaries 
Results 

Sample Schedules I 
Compliance Schedules Other Chemical Results Chlorine Summaries 

FANLs I Plans 

Site Visits Milestones TOCIAlkalinity Results 
Chemical Results by: 

Turbidity Summaries 
Name Code 

Operators Al!POC LRAA (TTHMIHAA5) 
Recent Non-TCR TCR Sample 
Sample Results Summaries 

Water System Detail Information 
Water System No.: AL0000994 Federal Type: c 
Water System 

LEMOYNE WATER SYSTEM, INC. 
Federal 

GW 
Name: Source: 
Principal County 

MOBILE 
System 

A 
Served: Status: 
Principal City 

AXIS Activity Date: 06-01-1975 
Served: 

Water System Contacts 
Type Contact Communication 

BRYAN, JAMES 
AC- Administrative Phone Type Value 

Contact 
P.O. BOX 144 

BUS - Business 251-675-1797 AXIS, AL 36505 

DO - Designated 
PARKER, LARRY 

505 OCOCHAPPO VILLAGE 
Operator 

CHEROKEE, AL 35616 
List of Operators Complete Pomt of Contact L1st 

Sources of Water 
Name Type Activity Availability 

WELL 1 WL A p 
WELL3 WL A p 

WELL2 WL A p 

Source Water Percentages 
Surface Water 0 Surface Water Purchased 0 
Ground Water 100 Ground Water Purchased 0 

Ground Water UDI 0 
Ground Water UDI 

0 
Purchased 

Water Purchases 

System No. System Name Facility ID Facility Name 
Water 
Finish 



INo Water Purchases 

Buyers of Water 
Water System No. I Name 

No Buyers 

Annual Operating Period(s 
Effective Begin Effective End Start End 

Type Population 
Date Date Month/Day Montb/Dav 

01-01-2004 No End Date 111 12/31 R 3360 

Service Connections 
Type I Count I Meter Type I Meter Size 

RS I 1259 I ME I 0 

Service Area 
Code Name 

R RESIDENTIAL AREA 

Regulatin 7 Agencies 
Name Alias/Inspector 

ALABAMA DEPT. OF ENVIRONMENTAL 
MGT. 

Water System Historical Names 
Historical Name(s) 

LEMOYNE WATER SYSTEM INC. 

System Certification Req uirements 
Certification Name I Code I Begin Date 

WS Flow Rates 
Type Quantity UOM 

A VPD - Average Daily 
438400 GPD 

Production 

TLDS- Total Design Capacity 1458000 GPD 

EMRG- Total Emergency 571000 GPD 
Capacity 



WS Measures 
Type Quantity UOM 

WS Indicators 
Type Value Date 

SSWP - State Source Water NO 03-12-2009 
Program 



Alabama Department of 
Water Division Drinking Water Branch Environmental Management 

County Map of AL Water Svstem Search Help 

Water System Facilities 
Violations 

TCR Sample Results 
TTHMHAA5 

Enforcement Actions Summaries 

Sample Points Assistance Actions 
Recent Positive TCR 

PBCU Summaries 
Results 

Sample Schedules I 
Compliance Schedules Other Chemical Results Chlorine Summaries 

FANLs I Plans 

Site Visits Milestones TOCIAlkalinity Results 
Chemical Results by: 

Turbiditv Summaries 
Name Code 

OperatQrs AllPOC LRAA (TTHMIHAA5) 
Recent Non-TCR TCR Sample 
Sample Results Summaries . 

Water System Detail Information 
Water System No.: AL0001037 Federal Type: NTNC 
Water System 

U.S. AMINES LLC- CELANESE CHEMICALS 
Federal 

GW 
Name: Source: 
Principal County 

MOBILE 
System 

A 
Served: Status: 
Principal City 

BUCKS Activity Date: 04-01-1975 
Served: 

Water System Contacts 
Type Contact Communication 

AC - Administrative 
BURR, ELDON J. Phone Type Value 

Contact 
P.O. BOX64 BUS - Business 251-829-6601 

BUCKS, AL 36512 FAX - Facsimile 251-829-3739 
List of Operators Complete Point of Contact List 

Sources of Water 
Name Type Activitv Availability 

WELL 4-- SERVES 
WL A p 

ADMINISTRATION BLD. 
WELL PW-1 (BACKUP WELL FOR 

WL A p 
PW-2) 

WELL PW-2 (BY ENTRANCE GATE 
WL A p 

HWY 43} 

Source Water Percenta~es 
Surface Water 0 Surface Water Purchased 0 
Ground Water 100 Ground Water Purchased 0 

Ground Water UDI 0 
Ground Water UDI 

0 
Purchased 

Water Purchases 

System No. System Name Facility ID Facility Name 
Water 
Finish 



!No Water Purchases 

Buyers of Water 
Water System No. I Name 

No Buyers 

Annual Operating Period(s) 
Effective Begin Effective End Start End Type Population 

Date Date Month/Day Month/Day 
01-01-2004 No End Date 1/1 12/31 NT 50 

Service Connections 
Type Count Meter Type Meter Size 
CM 2 ME 0 

Service Area 
Code Name 
NT INDUSTRIAL/AGRICULTURAL 

Regula tin~ Agencies 
Name Alias/Inspector 

ALABAMA DEPT. OF ENVIRONMENTAL 
MGT. 

Water System Historical Names 
Historical Name(s) 

System Certification Req uirements 
Certification Name I Code I Begin Date 

WS Flow Rates 

Type Quantity UOM 

A VPD - Average Daily 
10000 GPD 

Production 

MDLP -MAXIMUM DAILY 15000 GPD 
PRODUCTION ' 

WS Measures 

Type Quantity UOM 



WS Indicators 
Type Value Date 

SSWP - State Source Water NO 03-12-2009 
Program . 



Alabama Depar tment of Water Division Drinking Water Branch Environmental Management 
Countv Map of AL Water Svstem Search Help 

Water System Facilities Violations 
TCR Sample Results 

TTHMHAA5 
Enforcement Actions Summaries 

Sample Points Assistance Actions 
Recent Positive TCR 

PBCU Summaries 
Results 

Sample Schedules I 
Compliance Schedules Other Chemical Results Chlorine Summaries 

F ANLs I Plans 

Site Visits Milestones TOCIAlkalinity Results 
Chemical Results by: 

Turbiditv Summaries 
Name Code 

Operators AllPOC LRAA <TTl 1M/HAAS) Recent Non-TCR TCR Sample 
Sample Results Summaries 

Water System Detail Information 
Water System No.: AL0001028 Federal Type: NTNC 
Water System SYNGENTA I ZENECA CROP PROTECTION, Federal 

GW Name: INC. Source: 
Principal County 

MOBILE System 
I Served: Status: 

Principal City 
Activity Date: 10-06-2009 

Served: 

Water System Contacts 
Type Contact Communication 

Electronic 
Value 

Tvpe 
AC- Administrative 

SULLIVAN, RICK EMAIL-
Contact 

POBOX32 Email 
!RickSullivan@Syngenta.com 

BUCKS, AL 36512 
Phone Tvpe Value 

BUS - Business 251-675-0950 
List of Operators Complete Point of Contact List 

Sources of Water 
Name Type Activity Availability 

WELL #CC-11 WL A p 

WELL#CC-13 WL A p 

WELL CC-12 IS ABANDONED WL I 0 

Source Water Percentages 
Surface Water 0 Surface Water Purchased 0 
Ground Water 100 Ground Water Purchased 0 

Ground Water UDI 0 
Ground Water UDI 

0 
Purchased 

Water Purchases 

System No. System Name Facility ID Facility Name 
Water 
Finish 



INo Water Purchases 

Buyers of Water 
Water System No. I Name 

INo Buyers 

Annual Operating Period(s 
Effective Begin Effective End Start End 

Type Population Date Date Month/Day Month/Day 
01-01-2004 No End Date 111 12/31 NT 58 

Service Connections 
Type I Count I Meter Type I Meter Size 
CM I 1 I ME I 0 

Service Area 
Code I Name 
NT I INDUSTRIAL/AGRICULTURAL 

Regula tin 1 Agencies 
Name Alias/Inspector 

ALABAMA DEPT. OF ENVIRONMENTAL 
MGT. 

Water System Historical Names 
Historical Namc(s) 

System Certification Requirements 
Certification Name I Code I Begin Date 

WS Flow Rates 
Type Quantity UOM 

A VPD - Average Daily 
5000 GPD 

Production 

EMRG- Total Emergency 
7500 GPD 

Capacity 

WS Measures 
Type Quantity UOM 



WS Indicators 
Type Value Date 

SSWP- State Source Water 
NO 03-12-2009 

Program 
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syng'enta 
BY FEDERAL EXPRESS 

February 8, 201 0 

Mr. Clethes Stallworth, Chief 
Compliance and Enforcement Section 
Industrial Hazardous Waste Branch 
Land Division, 
Alabama Department of Environmental Management 
1400 Coliseum Blvd. 
Montgomery, AL 36110-2059 

Syngenta Crop Protection, Inc. - Cold Creek Plant 
EPA ID # ALD095688875 

Dear Mr. Stallworth, 

Syngenta Crop Protection, Inc. Tel 251 675 0950 
13500 U. S. Highway 43 Fax 251 675-5948 
P.O. Box 32 
Bucks. AI 36512 
www.syngenta.com 

When Syngenta responded to the Warning Letter following the inspection of November 5, 
2009, we indicated that we would revert to you with notification of closure activities for the less 
than 90-day hazardous waste storage ("accumulation") areas at the Syngenta Cold Creek 
Facility in Bucks, Alabama. The enclosed Closure Sampling Plan (2 copies) is this follow-up. 
The Closure Sampling Plan describes activity Syngenta intends to conduct to discover the 
condition of the fonner hazardous waste accumulation areas. The goal of sampling is to 
determine if the concrete slabs that contained the accumulation areas can be left on site after 
the facility is demolished. 

Demolition is scheduled to begin within the next few weeks. In order for this to proceed in the 
affected areas we need to have a determination about the fate of the concrete accumulation 
areas. To ~ccomplish this. we request a meeting some time during the last week of February 
201 0 where Syngenta and our consultants, ERM Southwest, can present the Closure 
Sampling Plan and discuss ADEM's response to it. I will call Ms. Linda Knickerbocker to 
schedule a meeting at your convenience during this week. 

If you have questions while reviewing the Plan. please do not hesitate to contact me by phone 
at (336) 632-5769 or by e-mail at nick.burrows@syngenta.com 

N.P. Burrows 
Senior Environmental Manger - NAFT A 

Enclosures 
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ALABAMA DEPARTMENT OF ENVIRONMENTAL MANAGEMENT 
WATER DIVISION - WATER QUALITY PROGRAM 

CHAPTER 335-6 - 11 
WATER USE CLASSIFICATIONS FOR INTERSTATE AND INTRASTATE 

WATERS 

335-6-11-.01 
335-6-11-.02 

TABLE OF CONTENTS 

The Use Classification System 
Use Classifications 

335-6 -11-.01 The Use Classification System. 

(1) Use classifications utilized by the State of Alabama are as follows: 

Outstanding Alabama Water 
Public Water Supply 
Swimming and Other Whole Body Water-Contact Sports 
Shellfish Harvesting 
Fish and Wildlife 
Limited Warmwater Fishery 
Agricultural and Industrial Water Supply 

OAW 
PWS 
s 
SH 
F&W 
LWF 
A&I 

(2) Use classifications apply water quality criteria adopted for 
particular uses based on existing utilization, uses reasonably expected in the 
future, and those uses not now possible because of correctable pollution but 
which could be made if the effects of pollution were controlled or eliminated. Of 
necessity, the assignment of use classifications must take into considera tion 
the physical capability of waters to meet certain uses. 

(3) Those use classifications presently included in the standards are 
reviewed informally by the Department's staff as the need arises, and the entire 
standards package, to include the use classifications, receives a formal review 
at least once each three years. Efforts currently underway through local 201 
planning projects will provide additional technical data on certain streams in 
the State, information on treatment alternatives, and applicability of various 
management techniques, which, when available, will hopefully lead to new 
decisions regarding use classifications. Of particular interest are those 
segments which are currently classified for any usage which has an associated 
degree of quality criteria considered to be less than that applicable to a 
classification of "Fish and Wildlife." As rapidly as it can be demonstrated that 
new classifications are feasible and attainable on these segments from an 
economic and technological viewpoint, based on the information being 
generated pursuant to water quality studies and the planning efforts previously 
outlined, such improvement will be proposed. For those segments where such a 
demonstration cannot be made, use attainability analyses describing in detail 

11-1 



335-6-11-.02 

the factors preventing attainment of the "Fish and Wildlife" use will be prepared 
pursuant to federal requirements and updated as new information becomes 
available. 

(4) Although it is not explicitly stated in the classifications, it should 
be understood that the use classification of "Shellfish Harvesting" is only 
applicable in the coastal area and, therefore, is included only in the Mobile 
River Basin and the Perdido-Escambia River Basin. It should also be noted that 
with the exception of those segments in the "Public Water Supply" classification, 
every segment, in addition to being considered acceptable for its designated use, 
is also considered acceptable for any other use with a less stringent associated 
criteria. 

(5) Not all waters are included by name in the use classifications 
since it would be a tremendous administrative burden to list all stream 
segments in the State. In addition, in virtually every instance where a segment 
is not included by name, the Department has no information or stream data 
upon which to base a decision relative to the assignment of a particular 
classification. An effort has been made, however, to include all major stream 
segments and all segments which, to the Department's knowledge, are currently 
recipients of point source discharges. Those segments which are not included 
by name will be considered to be acceptable for a "Fish and Wildlife" 
classification unless it can be demonstrated that such a generalization is 
inappropriate in specific instances. 

Author: James E. Mcindoe. 
Statutory Authority: Code of Alabama 1975, §§22-22-9, 22-22A-5, 22-22A-6, 
22-22A-8. 
History: May 5, 1967. Amended: June 19, 1967; April 1, 
October 16, 1972; September 17, 1973; May 30, 1977; December 19, 
February 4, 1981; April 5, 1982; December 11, 1985; March 26, 
September 7, 2000; May 27, 2008. 

335-6- 11-.02 Use Classifications. 

(1) THE ALABAMA RIVER BASIN 

INTERSTATE WATERS 

1970; 
1977; 
1986; 

Stream From To Classification 

ALABAMA RIVER 

ALABAMA RIVER 

ALABAMA RIVER 

MOBILE RIVER Claiborne Lock and F&W 
Dam 

Claiborne Lock and Frisco Railroad S/F&W 
Dam Crossing 

Frisco Railroad River Mile 131 F&W 
Crossing 

1 1-2 



335-6-11-.02 

Stream From To Classification 

James Creek Bassett Creek Its source F&W 
(Clarke Co.) 

Jackson Creek TOMBIGBEE RIVER Its source F&W 

Satilpa Creek TOMBIGBEE RIVER Its source S/F&W 

Santa Bogue Creek TOMBIGBEE RIVER Its source S/F&W 

Turkey Creek TOMBIGBEE RIVER Its source S/F&W 

Bashi Creek TOMBIGBEE RIVER Its source S/F&W 

Tishlarka Creek TOMBIGBEE RIVER Its source F&W 

Wahalak Creek Tishlarka Creek Its source F&W 

Horse Creek TOMBIGBEE RIVER Its source S/F&W 

Beaver Creek TOMBIGBEE RIVER Its source S/F&W 

Kinterbish Creek TOMBIGBEE RIVER Its source S/F&W 

Ch ickasaw Bogue TOMBIGBEE RIVER Its source F&W 

Sycamore Creek Chickasaw Bogue Its source F&W 

Unnamed tributary Toomsuba Creek Its source PWS 
southwest of York 
(Lake Louise) 

(9) THE MOBILE RIVER-MOBILE BAY BASIN 

INTERSTATE AND COASTAL WATERS 

Stream From To Classification 

Mobile River and all other rivers, creeks, lakes of the Mobile F&W 
River Delta and their tributaries except as otherwise designated 

MOBILE RIVER Barry Steam Plant Tensaw River PWS/F&W 

MOBILE RIVER Its mouth Spanish River LWF4 

4 For the purpose of establishing effluent limitations pursuant to chapter 
335-6-6 of the Department's regulations, the minimum 7 -day low flow that 
occurs once in 10 years (7Q w) shall be the basis for applying the chronic 
aquatic life criteria. 

11-21 
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• ES Finder 
• Service Finder 

Office Finder 
Alabama Ecological 
Services Home 

• General Information 
• Backyard Habitat 

Hunting/Fishing 
Information 
Information for Students 
and Teachers 
Office Highlights 
Outreach/Media 

Alabama Ecological Services 
Office 
Southeast Region 

Alabama's Federally Listed Species 

Staff Directorv Alabama map. Credit: USFWS 
• Volunteer 

Frequently Asked By County - April, 2011 
Questions 

The Alabama County Species lists will now be maintained through our EGOS website. 
We will still provide critical habitat lists on this page but you will not need to click on the 
county name to access the county list through EGOS. We are continually updating this 
list and, therefore, it may be incomplete and is provided strictly for informational 

Program Information purposes. This list does not constitute any form of Section 7 consultation. We 
Coastal Program recommend that you contact our office (Daphne, AL Field Office- USFWS) for more 

• Endangered Species current, site specific information prior to project activities. To be certain of occurrence, 
o Endangered surveys should be conducted by qualified biologists to determine if a Federally protected 

Species Information species occurs within a project area. Locations of designated critical habitat have also 
o Species Listed by been included for your information. You can also take a look at our critical habitat web 

County portal, featuring CH maps across the country. 
o Alabama Beach 

Mouse Alabama Counties: Autauga I Baldwin I Barbour I Bibb I Blount I Bullock I Butler I 
- -. - ABM Biology Calhoun I Chambers I Cherokee I Chilton I Choctaw I Clarke I Clay I Cleburne I Coffee I 

• ABM Habitat Colbert I Conecuh I Coosa I Covington I Crenshaw I Cullman I Dale I Dallas I DeKalb I 
• ABM Critical Elmore I Escambia I Etowah /lliill/ Franklin I Geneva I Greene I Hale I Henrv I 

Habitat Houston I Jackson I Jefferson I Lamar I Lauderdale I Lawrence I Lee I Limestone I 
• ASM"Habitat Lowndes I Macon I Madison I Marengo I Marion I Marshall I Mobile I Monroe I 

Conservation Montgomerv I Morgan I Perry I Pickens I Pike I Randolph I Russell I Shelby I St. Clair I 
Planning Sumter I Talladega I Tallapoosa I Tuscaloosa I Walker I Washington I Wilcox I Winston 

o Bald Eagle Protocol 
o Gopher Tortoise 
o Gulf Sturgeon 
o Red-Cockaded >>>>>>>>>>Click on county name below for species list<<<<<<<<<< 

Woodpecker 
o Sea Turtles 
o West Indian 

Manatee 
• Environmental 

Contaminants 
• Landowner Information 

o Conservation 
Banking 

o Candidate 
Conservation 
Agreements 

o Habitat 
Conservation 
Planning IHCPl 

o Safe Harbor 
Agreements 

• Migratory Birds 
• Partners for Fish and 

Wildlife 
• Section 7 Consultation 
• Strategic Habitat Units 

ISHU'sl 
• Tower Site Forms and 

lnfnr"rrt:ltin n 

Autauga <==Click here for county list 

Critical Habitat: 

Species - Alabama Sturgeon, Southern Clubshell, Orange-nacre Mucket 
• Location -Alabama River 

Baldwin <==Click here for county list 

Critical Habitat: 

Species- Alabama sturgeon, Southern clubshell, Orange-nacre mucket, Alabama 
beach mouse, Perdido Key beach mouse 
Location - Alabama River, Ft. Morgan Peninsula, Perdido Key 

Barbour <=-Click here for county list 

Bibb <==Click here for county l ist 
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Group Name Population Status Lead Office Recovery Plan Name Recovery Plan StaQe 

Birds Bald eagle (Haliaeetus lower 48 States Recovery Rock Island EcoloQical Services Recovery Plan for the Pacific Final 

Birds Bald eagle (Haliaeetus lower 48 States Recovery Rock Island Ecological Services Southwestern Bald Eagle Final 

Birds Bald eagle (Haliaeetus lower 48 States Recovery Rock Island Ecological Services Chesapeake Bay Bald Eagle Final Revision 1 

Birds Bald eaQie (Haliaeetus lower 48 States Recovery Rock Island Ecological Services Northern States Bald Eagle Final 

Birds Bald eagle (Haliaeetus lower 48 States Recovery Rock Island Ecological Services Southeastern States Bald Eagle Final Revision 1 

Birds Wood stork (Mycteria AL, FL, GA, SC EndanQered North Florida EcoloQical Revised Recovery Plan for the Final Revision 1 

Birds Piping Plover (Charadrius except Great Lakes watershed Threatened Office OfThe Regional Director Great Lakes & Northern Great Final 

Birds Piping Plover (Charadrius except Great Lakes watershed Threatened Office Of The Regional Director Piping Plover Atlantic Coast Final Revision 1 

Fishes Gulf sturQeon (Acipenser Threatened Panama City Ecological Gulf Sturgeon Final 

Mammals West Indian manatee Endangered North Florida Ecological Florida Manatee Recovery Plan, Final Revision 3 

Mammals West Indian manatee EndanQered North Florida EcoloQical Recovery Plan Puerto Rican Final 

Reptiles Hawksbill sea turtle Endangered North Florida Ecological Recovery Plan for the Hawksbill Final Revision 1 

Reptiles Hawksbill sea turtle Endangered North Florida EcoloQical Recovery Plan for U.S. Pacific Final Revision 1 

Reptiles Leatherback sea turtle Endangered North Florida Ecological Recovery Plan for U.S. Pacific Final Revision 1 

Reptiles Leatherback sea turtle Endangered North Florida Ecological Recovery Plan for Leatherback Final Revision 1 

Reptiles Kemp's ridley sea turtle Endangered Corpus Christi Ecological Draft Bi-National Recovery Plan Draft Revision 2 

Reptiles Green sea turtle (Chelonia except where endangered Threatened North Florida Ecological Recovery Plan for U.S. Pacific Final Revision 1 

Reptiles Green sea turtle (Chelonia except where endangered Threatened North Florida Ecological Recovery Plan for U.S. Final Revision 1 

Reptiles Loggerhead sea turtle (Caretta Threatened North Florida Ecological Recovery Plan for the Northwest Final Revision 2 

Reptiles Loggerhead sea turtle (Caretta Threatened North Florida EcoloQical Recovery Plan for U.S. Pacific Final Revision 1 

Reptiles Alabama red-belly turtle Endangered Mississippi Ecological Services Alabama Red-bellied Turtle Final 

Reptiles Eastern indigo snake Threatened Mississippi EcoloQical Services Eastern lndiQo Snake Final 

Reptiles Black pine snake (Pituophis Candidate Mississippi Ecological Services 

Reptiles Gopher tortoise (Gopherus W of of Mobile/Tombigbee Rs. Threatened Mississippi EcoloQical Services Gopher Tortoise Final 
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Water-Data Report 2010 

02470629 MOBILE RIVER AT RIVER MILE 31.0 AT BUCKS, AL 

Mobile Basin 

LOCATION.--Lat 31°00'56",1ong 88°01'15" referenced to North American Datum of 1927, Mobile County, AL. Hydrologic Unit 03170008. on right bank, 0.3 
mi east of U.S. Highway 43, 0.5 mi upstream of Barry Steam Plant, 10.0 mi downstream of the Old Fort Stoddard Boat Ramp in Mt. Vernon. and at river 
mile31 .0. 

DRAINAGE AREA.--43,000 miz. 

SURFACE-WATER RECORDS 

PERIOD OF RECORD.--July 2003 to Current Year. 

GAG E.--Water-stage and velocity recorder. Datum of gage is NGVD of 1929. 

REMARKS.--Estimated daily discharges: Oct. 7-29. May 2-4. and Sept. 30. Records fair, except those estimated 

and during overbank flow conditions, which are poor. 

EXTREMES FOR PERIOD OF RECORD.--Minimum discharge estimated from rating extension to be -30,400 ft3/s, Aug. 29, 2005. 

EXTREMES OUTSIDE PERIOD OF RECORD.--The peak discharge for the flood of March 1961, was estimated to be 538,000 ft3/s based on a stage-discharge 
rating that was developed for station 02470630, 0.5 mi downstream. 

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 64,900 ft3/s, Mar. 17, elevation. 7.29 ft; minimum discharge, -13.200 ft3/s. July 22. elevation, 
1.88 ft. 

U.S. Department of the Interior 
U.S. Geological Survey 
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DISCHARGE, CUBIC FEET PER SECOND 
WATER YEAR OCTOBER 2009 TO SEPTEMBER 2010 

DAllY MEAN VAlUES 
[e. estimated; &. channel flow only] 

Day Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

1 60,400 39,500 32,000 55,200 &44,200 39,200 37,500 43,000 29,600 14,500 6,750 6,150 
2 58,200 41 ,100 33, 100 56,800 &44,400 38,300 35,300 e40,400 30,200 12,600 5,860 6,390 
3 55,600 43,000 41 ,300 56,700 &47,000 39,500 33,400 e39,800 30,900 11,000 5,760 6,830 
4 52,000 44,600 45,400 55,500 5 1,300 41 ,800 31,500 e42,900 3 1,300 9, 180 6,130 5,690 
5 47,600 45,600 48,400 54,300 53,600 43,500 30,200 49,000 30,700 7,820 8,650 3,410 

6 43,800 45,500 49,600 52,300 55,800 43,500 28,000 52, 100 30,300 7,260 6,740 2,540 
7 e39,600 42,900 49,400 49, 100 58, 100 41,500 26,200 54,300 30,300 9,090 5,790 3,550 
8 e36,400 39,300 48,600 47,200 59,100 38,800 26,600 56,000 28,000 9,660 6,920 2,880 
9 e43, 100 35,600 48,300 44,500 54,400 34,500 27,200 56,800 24, 100 8,840 5,230 3,690 

10 e40,700 34, 100 49,500 41 ,700 &48,600 32,200 27,700 54,600 19,000 7,860 4,430 4,490 

11 e39,600 39,900 51 ,400 37,500 &45,300 37,600 31,800 50,200 16,200 7,150 4,380 7,710 
12 e46,000 46,800 53,800 34,800 &43,500 45, 100 33,300 44,800 19,700 6,600 4,780 8,030 
13 e44,400 51,700 57, 100 32,300 &42,700 50,400 31,900 39,100 19,900 8,640 7,890 5,210 
14 e43,900 55,600 60,500 30,000 &43,300 55,800 28,900 34,700 16,400 7,650 10,200 2,780 
15 e45,800 59,300 62,600 28,400 &44,500 61,000 25, 100 28,500 12,300 6,950 6,110 2,210 

16 e50,300 6 1,300 60,700 27,300 50,900 63,400 21 ,300 24,000 13,200 5,500 10,400 2,690 
17 e54,000 60,700 &52,700 30,200 55,800 63,000 17,700 21 ,900 10,800 7,880 2,910 3,510 
18 e57,400 59, 100 &47,200 34,400 56,000 54,300 17, 100 22,400 14,100 12,200 10,900 3,600 
19 e59,600 57,600 &45,400 37,900 54,900 &47,000 15,900 23,000 16,000 12,700 9,460 3,220 
20 e60,400 56,300 &44,700 40,900 53,100 &44,400 14,700 2 1,800 16,100 9,040 10,900 3,010 

21 e59,800 54,500 &44,600 45, 100 51 ,000 &44,500 13,200 2 1, 100 14,400 8,260 9,960 2,450 
22 e58,100 52,000 &44,000 49,400 48,800 50,100 15,400 24,500 12,600 6,830 8,250 2,540 
23 e55,700 49,300 &43,600 52, 100 47,200 54,200 14,500 30,800 11,200 9,400 6,290 2,110 
24 e52,800 46,800 &43,600 55,600 46,600 53,300 13, 100 37,400 9,640 6,140 5,860 2,340 
25 e50,000 44,600 &43, 100 59,300 46,400 5 1,500 22,600 39,600 9,0 10 5,820 5,580 4,970 

26 e47,300 43,000 &43,700 62,000 45,500 49,700 3 1,700 39,700 8,750 5,880 6,100 5,070 
27 e44,700 42,000 &45,200 62,900 44,200 47,400 37,900 39,500 7,700 8,640 7,250 4,920 
28 e42,500 38,600 &48,000 61 , 100 4 1,600 45,200 42,200 37,700 8,740 12,200 6,370 5,410 
29 e41 ,000 34,800 5 1,400 54,700 44,800 43,700 33,400 10,600 12,900 5,800 5,920 
30 39,200 33,200 53,500 &46,200 43,000 44,600 29,800 9,560 9,710 5,460 e5,060 
31 38,900 54,100 &44,500 40,500 29,500 8,120 6,380 

Mean 48,670 46,610 48,270 46,450 49,210 46,420 27,340 37,490 18,040 8,904 6,887 4,279 
Max 60,400 61,300 62,600 62,900 59, 100 63,400 44,600 56,800 31,300 14,500 10,900 8,030 
Min 36,400 33,200 32,000 27,300 41 ,600 32,200 13, 100 21, 100 7,700 5,500 2,910 2,110 

STATISTICS OF MONTHlY MEAN DATA FOR WATER YEARS 2003-2010, BY WATER YEAR (WY) 

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

Mean 15,500 2 1,020 3 1,980 36,060 40,430 4 1,220 29,300 25,720 17,550 14,250 13,470 13,930 
Max 48,670 46,610 58,330 46,920 54,700 56, 150 50,260 48,460 38,830 40,520 30,800 29,370 
(WY) (2010) (2010) (2005) (2009) (2004) (2009) (2005) (2009) (2005) (2005) (2003) (2009) 
Min 6,380 5,040 5,674 12,380 19,9 10 17,590 10,830 4,723 4,247 5,005 3,335 3,140 
(WY) (2008) (2008) (2008) (2008) (2009) (2007) (2007) (2007) (2007) (2006) (2007) (2007) 
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Annual mean 
Highest annual mean 
Lowest annual mean 
Highest daily mean 
Lowest daily mean 
Annual seven-day minimum 
Maximum peak flow 
Maximum peak stage 
10 percent exceeds 
50 percent exceeds 
90 percent exceeds 
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SUMMARY STATISTICS 

Calendar Year 2009 

36,280 

71,800 
3,520 
6,790 

60,400 
4 1,000 

9,250 

Jan 14 
Aug l7 

Jut I 

Water Year 2010 

32,330 

63,400 
2, 11 0 
2,750 

64,900 
10.41 

55,600 
37,900 

5,840 

Mar 16 
Sep 23 
Sep 18 
Mar 17 
Dec25 

Water Years 2003 - 2010 

24,740 
35,850 
14,220 
71,800 
-5,810 
1,770 

72,900 
11 .96 

54,300 
19,100 
4,460 

2005 
2007 

Jan 14, 2009 
Aug 29, 2005 
Sep 20, 2007 
Jan 14, 2009 
Apr 4, 2009 

70,000.----r----.-----.----.----.----,,----.----.-----,----.-----.---. 
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ElEVATION ABOVE NGVD 1929, FEET 
WATER YEAR OCTOBER 2009 TO SEPTEMBER 2010 

DAllY MEAN VAlUES 

Day Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

1 6.97 3.65 2.50 8. 16 9.79 3.61 3.2 1 4.49 2.46 1.58 0.71 1.49 
2 6.77 3.71 3.83 7.70 9.53 3.38 2.97 2.48 1.36 0.89 1.47 
3 6.40 4.00 4.05 7.2 1 9.08 3.08 2.86 2.59 1.59 0.87 1.26 
4 5.9 1 4.27 4.26 6.75 8.59 3.31 2.54 2.77 1.67 0.92 1.02 
5 5.40 4.41 4.46 6.2 1 8.43 3.59 2.20 4.80 2.8 1 1.83 1.21 1.08 

6 4.66 4.34 4.72 5.65 8.13 3.67 2.08 5.10 2.62 1.96 1.18 1.48 
7 4.35 4.23 4.92 5.20 7.94 3.57 2.20 5.49 2.20 1.93 1.32 1.41 
8 4.3 1 4.00 5.11 4.54 8.05 3.35 2.24 5.85 2.09 1.64 1.17 1.34 
9 4.60 3.82 5.30 3.89 8.56 3.1 1 1.56 5.94 2.03 1.58 1.18 1.46 

10 4.52 3.94 5.13 3.29 9.11 3.08 1.65 5.89 1.84 1.33 1.13 1.47 

11 4.52 3.73 5. 18 2.89 9.58 3.70 2.04 5.64 1.93 1.26 1.46 1.32 
12 4.67 4.26 5.55 2.62 9.98 4.37 2.32 5.06 1.77 1.21 1.88 0.98 
13 4.60 4.90 6.32 2.2 1 10.08 4:92 2.33 4.26 1.53 1.1 0 1.79 0.57 
14 4.64 5.56 6.86 2.07 9.84 5.46 2.05 3.45 1.44 0.95 1.09 1.1 2 
15 4.84 6.29 7.64 2.13 9.31 6.18 1.86 2.73 1.4 1 0.73 1.15 1.53 

16 5.14 6.92 8.3 1 2.78 8.55 6.89 1.56 2.30 1.1 5 0.99 0.89 1.69 
17 5.32 7.39 9.14 3.12 7.81 7.63 1.42 1.92 1.05 1.23 2.05 1.68 
18 5.69 7.58 9.87 2.63 7.18 8.63 1.08 1.78 1.00 1.42 1.86 1.48 
19 6.28 7.53 10.22 3.07 6.64 9.36 0.85 1.79 1.00 1.41 1.49 1.44 
20 6.86 7.31 10.32 3.64 6.15 9.58 0.66 1.82 0.86 1.53 1.39 1.39 

21 7.32 7.00 10.34 4.67 5.75 9.32 0.83 1.70 1.24 1.46 1.13 1.48 
22 7.72 6.66 10.36 4.99 5.52 8.53 0.99 1.90 1.48 1.44 0.95 1.66 
23 8.06 6. 16 10.36 5.37 5.18 7.6 1 1.24 2.35 1.38 1.29 0.90 1.79 
24 7.84 5.54 10.35 6.09 4.85 6.84 2.08 2.90 1.37 1.27 0.98 1.62 

25 7.38 4.98 10.33 6.68 4.54 6.21 2.19 3.36 1.26 1.70 1.03 1.52 

26 6.84 4.49 9.97 7.05 4.46 5.70 2.23 3.41 1.1 5 1.48 1.04 1.73 

27 6.24 3.99 9.50 7.42 4.29 5.1 7 2.76 3.44 1.47 1.1 7 1.42 1.28 
28 3.57 9.08 7.97 3.99 4.83 3.25 3.19 1.62 0.95 1.28 1.25 
29 3.18 8.75 8.67 4.36 3.80 2.8 1 1.52 0.68 1.30 1.29 

30 4.33 2.93 8.55 9.52 3.95 4.20 2.57 1.71 0.51 1.42 

31 3.98 8.44 9.82 3.61 2.54 0.69 1.42 

Mean 5.01 7.4 1 5.29 7.53 5.37 2.11 1.71 1.32 1.24 
Max 7.58 10.36 9.82 10.08 9.58 4.20 2.81 1.96 2.05 
Min 2.93 2.50 2.07 3.99 3.08 0.66 0.86 0.51 0.7 1 

-4-



Water-Data Report 2010 

024711629 MOBILE RIVER AT RIVER MILE 31 .0 AT BUCKS, AL- Continued 

12.----.-----.----.-----.----.-----.----.-----.-----.----.-----.----• 

..... 10 w 
w 
l.L 

0> 
N 
0> 

0 8 
> 
C) 
z 
w 
> 
0 6 ro 
<{ 

z 
0 
i= 
~ 4 
w 
_J 

w 
z 
<{ 
w 
~ 2 

o~-0--~-N--~-D--~--J--~-F--~-M--~--A--~~M~~~J~~~J--~-A~~~S~ 

2009 2010 

-5-



:::0 
m 
"T1 
m 
:::0 m 
z 
(') 
m 
1\,) 
w 



State & County QuickFacts 

Mobile County, Alabama 

People QuickFacts 

Population, 2011 estimate 

Population, 2010 

Population, percent change, 2000 to 2010 

Population, 2000 

Persons under 5 years, percent, 2010 

Persons under 18 years, percent, 2010 

Persons 65 years and over, percent, 2010 

Female persons, percent, 2010 

White persons, percent, 2010 (a) 

Black persons, percent, 2010 (a) 

American Indian and Alaska Native persons, percent, 2010 
(a) 

Asian persons, percent, 2010 (a) 

Native Hawaiian and Other Pacific Islander, percent, 2010 
(a) 

Persons reporting two or more races, percent, 2010 

Persons of Hispanic or Latino origin, percent, 2010 (b) 

White persons not Hispanic, percent, 2010 

Living in same house 1 year & over, 2006-2010 

Foreign born persons, percent, 2006-2010 

Language other than English spoken at home, pet age 5+, 
2006-2010 

High school graduates, percent of persons age 25+, 2006-
2010 

Bachelor's degree or higher, pet of persons age 25+, 2006-
2010 

Veterans, 2006-2010 

Mean travel time to work (minutes), workers age 16+, 2006 
-2010 

Housing units, 2010 

Homeownership rate, 2006-2010 

Housing units in multi-unit structures, percent, 2006-2010 

Median value of owner-occupied housing units, 2006-2010 

Households, 2006-2010 

Persons per household, 2006-2010 

Per capita money income in past 12 months (201 0 dollars) 
2006-2010 

Median household income 2006-2010 

Persons below poverty level, percent, 2006-2010 

Business QuickFacts 

Private nonfarm establishments, 2009 

Private nonfarm employment, 2009 

Private nonfarm employment, percent change 2000-2009 

Nonemployer establishments, 2009 

Total number of firms, 2007 

Black-owned firms, percent, 2007 

Mobile 
County 

NA 

412,992 

3.3% 

399,843 

6.8% 

25.1% 

12.9% 

52.0% 

60.2% 

34.6% 

0.9% 

1.8% 

0.0% 

1.5% 

2.4% 

59.1% 

85.7% 

3.2% 

4.8% 

82.3% 

19.8% 

35,780 

24.1 

178,196 

68.4% 

17.7% 

$120,700 

153,302 

2.61 

$21 ,548 

$40,996 

19.2% 

Mobile 
County 

9,016 

150,599 

-3.7% 

28,736 

34,836 

18.8% 

Alabama 

4,802,740 

4,779,736 

7.5% 

4,447,100 

6.4% 

23.7% 

13.8% 

51 .5% 

68.5% 

26.2% 

0.6% 

1.1% 

z 
1.5% 

3.9% 

67.0% 

84.3% 

3.4% 

4.9% 

81.4% 

21 .7% 

408,032 

23.9 

2,171 ,853 

71 .1% 

15.5% 

$117,600 

1,821 ,210 

2.53 

$22,984 

$42,081 

17.1% 

Alabama 

100,8051 

1,612,2581 

-2.5%1 

305,420 

382,350 

14.8% 



American Indian- and Alaska Native-owned firms , percent, 
2007 

Asian-owned firms, percent, 2007 

Native Hawaiian and Other Pacific Islander-owned firms, 
percent, 2007 

Hispanic-owned firms, percent, 2007 

Women-owned firms, percent, 2007 

Manufacturers shipments, 2007 ($1000) 

Merchant wholesaler sales, 2007 ($1000) 

Retail sales, 2007 ($1000) 

Retail sales per capita, 2007 

Accommodation and food services sales, 2007 ($1000) 

Building permits, 2010 

Federal spending, 2009 

Geography QuickFacts 

Land area in square miles, 2010 

Persons per square mile, 2010 

FIPS Code 

Metropolitan or Micropolitan Statistical Area 

1: Includes data not distributed by county. 

s 
2.4% 

F 

1.2% 

29.5% 

0.8% 

1.8% 

0.1% 

1.2% 

28.1% 

12,407,151112,858,843 

3,268,730 52,252,752 

5,225,494 57,344,851 

$12,895 $12,364 

562,436 6,426,342 

1,026 11 ,261 

4,379,855 56,047,8251 

Mobile 
County 

1,229.44 

335.9 

097 

Mobile, AL 
Metro Area 

Alabama 

50,645.33 

94.4 

01 

Population estimates for counties will be available in April, 2012 and for cities in June, 2012. 

(a) lndudes persons reporting only one race. 
(b) Hispanics may be of any race, so also are included in applicable race categories. 

D: Suppressed to avoid disclosure of confidential information 
F: Fewer than 100 firms 
FN: Footnote on this item for this area in place of data 
NA: Not available 
S: Suppressed; does not meet publication standards 
X: Not applicable 
Z: Value greater than zero but less than half unit of measure shown 

Source U.S. Census Bureau: State and County QuickFads. Data derived from Population Estimates, American Community Survey, 
Census of Population and Housing, State and County Housing Unit Estimates, County Business Patterns, Nonemployer Statistics, 
Economic Census, Survey of Business Owners, Building Permits, Consolidated Federal Funds Report 
Last Revised: Tuesday, 31-Jan-2012 16:47:22 EST 
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GO· . gle Earth 

Home Explore Learn Connect Help Download Google Earth 

Earth 

Overview of Google Earth 

Google Earth allows you to travel the world through a virtual globe and view satellite imagery, maps, 

terrain, 30 buildings, and much more. With Google Earth's rich, geographical content, you are able to 

experience a more realistic view of the world. You can fly to your favorite place, search for businesses 

and even navigate through directions. It's all up to you! 

Although the options within Google Earth are endless, here are a few things you can do: 

• Discover the Earth: Fly to any location in the world, learn about a city and it's geographic 

features, find local businesses, and create tours. 

• Explore the Sky Enjoy the wonders of the heavens and learn about our solar system. 

• Dive in the Ocean: Go beneath the surface and visit the depths of the ocean and explore the 

planet's deepest underwater canyons. Learn about ocean observations, cl imate change, and 

endangered species. You can even discover new places to surf, dive and fish. 

• Walk on the Moon: Take tours of landing sites narrated by Apollo astronauts and view 30 models 

of landed spacecraft. 

• Visit Mars: Travel the Red Planet and explore NASA's latest imagery of our galactic neighbor. 

Google Earth is simply your ticket to explore the Universe! Now, learn how to get started! 

Already have Google Earth? Learn how to use Google Earth through the User Guide. 

Google Earth - Support Options - Help for other Google products -

©2012 Google 
- Google Home- Privacy Policy- Terms of Service 
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From: 
Sent: 
To: 
Subject: 

Dylan, 

Collins, Crystal 
Tuesday, September 25, 2012 10:19 AM 
Hendrix, Dylan 

RE: Courtaulds Fibers 

The fence covers the perimeter of the property. They have a 24 hour guard on duty at the entrance of the 
property. 

Crystal L Collins 
Environmental Scientist, Senior 

Redevelopment Section 
Environmental Services Branch 
Phone 334-279-3076 

From: Hendrix, Dylan 
Sent: Tuesday, September 25, 2012 10:12 AM 
To: Collins, Crystal 
Subject: Courtaulds Fibers 

Crystal, 
I have been looking through the O&M Report and the Covenant, but found no mention of any fencing at the 
site. My 1993 51 indicated that there was a fence surrounding a majority of the property, enclosing the 
manufacturing building, office, and waste areas. During your last inspection, did you observe a fence 
surrounding these areas or around the perimeter of the property? 

Dy Ian C. Hendrix 

ADEM _..........._ .. _........., 
Land Division 
Assessment Section 
phone: (334) 271-7987 
email: dhendrix@adem.state.al.us 
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